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EXECUTIVE SUMMARY

Sea Engineering, Inc. conducted a SEDFlume analysis on twenty-n ine (29) intact field cores
collected from the Newark Bay Study Area in New Jeeseayer® kellected and
processed between October 16, 2012 and November 4, 2012. In add ition, surface sediment
grab samples were collected from five (5} locations within the study area and shipped to the
Sea Engineering Santa Cruz, CA, laboratory for processing. The surface sediment was
slurried to a target initial sediment-water concentration, poured into empty SEDFlume core
barrels, and allowed to consolidate for a pre-determined amount of time (1-day, 4-days, 7-
days, 14-days and 28-days). The laboratory cores were prepared and processed between
November 11, 2012 and March 15, 2013. In total, thirty-five (35 ) laboratory consolidation
cores were analyzed with the SEDFlume.

The SEDFlume analysis consisted of erosion of sediment at speci fic flow rates to estimate
erosion rates as a function of shear stress and coreadepthasfisub-sampled
periodically during the analysis to determine loss on ignition, wet bulk density {from
moisture content and loss on ignition data), and gize distrebgtarinof the
material at depth. Critical shear stresses for erosion were akstimated within each depth
interval of each core based on the measured erosion rates.

Since the prediction of cohesive sediment erosion is dependent upon many factors, two
methods were employed to estimate the critical shear stresses of sediments within a
partiudar ddptneralof a cor&lk figt tacriqie iwled a linear interpolation,
through which the critical shear stress of a depth interval was estimated by interpolating
between the measured erosion rates directly. The second involved fitting the measured
erosion rates and applied shear stresses to a power law equation {via a least squares
regression) that included two non-dimensional coefficients. When solved, this equation
yielded the critical shear stress estimation for a particular depth interval. The latter
technique provided an analytic means of estimating erosion rate s based on predicted shear
stresses {e.g. from a hydrodynamic model).

The linear interpolation and power law regression techniques are described within this
report. Further, the critical shear stress bounds are reported, for comparison, to the analytic
solutions. These bounds are defined as the largest shethattliésmt cause erosion
and the lowest shear stress that did cause erosion. Intuition dictates that the critical shear
stress of the depth interval lies between these values.

As a part of the overall project, the following dated, wirensurad] leomputed
and/or recorded:
Z  SEDFlume processing of 29 intact field cores
o Down-core erosion rate measurements
o Moisture content measurements (up to five samples/core)
o Loss on ignition measurements (up to five samples/core)
o Particle grain size distribution measurements (up to five samples/core)
T Atterberg Limit samples from the field
o 14 surface sediment samples from each of the 14 SEDFlume coring locations
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o 29 at-depth sediment samples from the bottom of each of the proessed field
cores
o Loss onignition measurements from each Atterberg Limit sample
o Particle grain size distribution measurements from each Atterberg Limit
sample
~  SEDFlume processing of 35 consolidation laboratory cores
o Down-core erosion rate measurements
o Moisture content measurements (up to six samples/core)
o Loss on ignition measurements (up to six samples/core)
o Particle grain size distribution measurements (up to six samples/core)
T~ Sediment settling column measurements from the laboratory consolidation cores
T Water quality CTD profiles at the time that water samples were collected in field
Z  Raw (handwritten) and scanned notes from all field and laboratory activities
Z  Raw (handwritten) and scanned SEDFlume datasheets generated during the
analysis
T~ Formatted SEDFlume datasheets in electronic form (spreadsheets)
”  Photographs and videos from all field and laboratory activities, including during
processing of field and laboratory cores.

The report outlines the procedures followed during the field and laboratory efforts,
describes the SEDFlume analysis, presents the measured data, and provides a basic
description and analysis of the results. It comprises mostlya data report; a detailed data
analysis was not a part of the present scope of wo rdsicFanalykie Within, the
techniques employed, criteria specified, equations utilized, and assumptions made are
described in detail.

SEDFlume Data Report - FINAL ii
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0003



CONTENTS

EXECUTIVE SUMMARY I
SECTION 1 - SEDFLUME AND PROCEDURES 1
1.1 INTRODUCTION woommesimscrrsssarisssssssimssssssmsssmsssssssssssssssssssssssssssssssssssssnsnss 1
1.2 EXPERIMENTAL PROCEDURES ...... 2
1.2.1 DeSCriPLION Of SEDFIUME ...c.ovorvveirssrrsiriccvssvvsississscss s sssisisssisssiss s sssssssss s s ssasissssssssssasssasssasssssssnissssoss s 2
1.2.2 Measurements of Sediment EroSion RALe.......c.rromiommmmmsssmsmmmssssssssssssssssssomsnsssssmenoss 2
1.2.3 Estimation of Critical Shear Stress ...

1.2.4 Measurement of Sediment Bulk Properties
1.2.5 Intracore and Intercore Comparisons

SECTION 2 - PHASE I FIELD EFFORT 10
2. 1 FIELD ACTIVITIES covsmreenrsenssssssssrssssssns 10
2.2 FIELD EFFORT SUMMARY 14
2.3 FIELD EFFORT METHODS wouveuicssmsurssssesssssssssssesssssssssssesssssssssssssssmmmssssssssssssssssssssssssssssesssesssesssssssesssesssesssessnsssssssssssssssssnns 14

2.3.1 SROAIOW WAEET COTIIG crvrirriirsiroieisiersssissssnssssresssessssassssssssssssssesssssss ssssssssssasssasssssssssssssssssss s sessssnsissmmmmssissass 14
2.3.2 DECP WALET COFITY wcvvriviruriovirvemsssssssssisssssssss s sssssssssses s sss s sssss s s s sas o sh s eSS eS8

2.4 FIELD CORE ANALYSIS
2.4.1 Cores SF1A and SF1B
2.4.2 Cores SF2A and SF2B
2.4.3 Cores SF3A and SF3B
2.4.4 Cores SF4A and SF4B
2.4.5 Cores SF5A and SF5C
2.4.6 Cores SF6A, SF6B, and SF6C.....
2.4.7 Cores SF7A and SF7C.............
2.4.8 COTES SFBA ANA SFBBuoeoeeeeirerresssissrsvseessssesssassessssesasssssssessessssssssesssassssasssssssasssssssmessssssessssssssnenssmmmmssasnssns
2.4.9 COTES SFOA ANU SFOB.eeereeeerervcrevesirsessssssssssssssasssssssseesssssssssssssssssssessssssssssssasssssssessssssssssssssessssassssmmemsssssssns
2.4.10 Cores SF10A and SF10B..
2.4.11 Cores SF11B and SF11C
2.4.12 Cores SF12A and SF12B
2.4.13 Cores SF13A and SF13B
2.4.14 Cores SF14A and SF14B

SECTION 3 - PHASE I LABORATORY EFFORT 117

3.1 LABORATORY ACTIVITIES ..........
3.2 LABORATORY EFFORT METHODS ....cccosuvsnsirns
3.2.1 Preparation MEUTROUS.......o.ovviorcvrconscrisssinsiisionsessmssmssisssssassssssssssesssssssssssesssssssrsssnsssnsseas sonssonsssssessassssmamssnssos
3.2.2 Determining Mixing Ratios ...,
3.2.3 Pour and Consolidation Procedure
3.3 LABORATORY EFFORT SUMMARY
3.4 LABORATORY CORE ANALYSIS ...oovuvnnns
3.4.1 SF3C ConsolidationCores (350 g/L target ol ) Lotz 1 e i 10 1) DO
3.4.2 SF6C ConsolidationCores (350 g/L target concentration)..... .
3.4.3 SF9C ConsolidationCores (350 g/L target concentration).....
3.4.4 SF13 < Consolidation Cores (350 g/L target concentration)... -
3.4.5 SFB-C CONSOUAALION COTOS.cvmirririiriiiesiiisnissssisasisissssssssssssssssissssssssssssssssssassssssssssssssssmssmasssasssssssssssnsssss 170
3.4.6 SF8C(1) ConsolidationCores (125 g/L target CONCENEIALION ] ccerevcrovcrmrcmmerimerssssssenissnessssssanss 170
3.4.7 SF8C (2) Consolidation Core (100 g/L target concentration).... -
3.4.8 SF8C (3) Consolidation Core (350 g/L target concentration)....

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0004



SECTION 4 - SUMMARY 204

4] PROJECT SUMMARY aovvvvsiessisnssssssssssssssssssssssmmssssssssssssissssssssmnssstesssssssssssssssssssssasssasssasssasssasasasasasssssssnnnssssssssssssssassssssssssss 204
4.1.1 NBSA Field and Consolidation ErOSION TYENAS .....cccoroenemrsirenersinsssssesssineasessssssssssessssmssssssssssnsssesas 205
SECTION 5 - REFERENCES 210
SECTION 6 - APPENDICES 211
APPENDIX A — FIELD CORE SAMPLING SHEETS ....ooovusnssssnnsns 211
APPENDIX B - FIELD SAFETY TOOLBOX MEETINGS . 211
APPENDIX C — FIELD CORE RAW DATASHEETS ....covcrsrisnnirns 211
APPENDIX D — FIELD CORE FORMATTED DATASHEETS ....ovvvinssnnnns 211
APPENDIX E — FIELD CORE RAW LOI MEASUREMENTS ....... 211
APPENDIX F — FIELD CORE PSD REPORTS ....ovvcininmicissisisssnisns 21
APPENDIX G — ATTERBERG LIMIT DATA ...ovcvsrsiissssinnni 211
APPENDIX H — ATTERBERG LIMIT PSD REPORTS ..cuviniinirniininisssisssscissss st ssssssssssssssss s sosssss s 211
APPENDIX | - LABORATORY CONSOLIDATION CORE SLURRY RAW MEASUREMENTS ..ovsnssssisssinissssssssssssssssssssssinss 211
APPENDIX J - LABORATORY CONSOLIDATION CORE RAW DATASHEETS vovecrcrverserrmermmaessessesmsmmsmssssssssssssssssssssssmmrasens 211
APPENDIX K - LABORATORY CONSOLIDATION CORE FORMATTED DATASHEETS... 211
APPENDIX L — LABORATORY CONSOLIDATION CORE RAW LOI MEASUREMENTS 211
APPENDIX M — LABORATORY CONSOLIDATION CORE PSD REPORTS ..... 211
APPENDIX N — LABORATORY SEDIMENT SETTLING RAW MEASUREMENTS........cocunninns 211
APPENDIX O — LABORATORY SEDIMENT SETTLING FORMATTED MEASUREMENTS 211
FIGURES
Figure 1. Schematic of the SEDFlume setup showing top and side views........... . 2
Figure 2. SEDFlume in the Santa Cruz, CA, SEI laboratory. ....cccconnene... o 3
Figure 3. SEDFlume coring locations within the NBSA. ...t sns st s 10
Figure 4. Sediment grab and water sample locations within the NBSA. Location SF8-C, where twice as
much material was collected, iS ShOWI I GFEMN. ..ottt ss e srsssr s een 11
Figure 5. Shallow-water coring system with cage attached to a recently extracted core. .......oereeermnnee. 15
Figure 6. Deep-water coring system with SEDFlume core inserted. S I &)
Figure 7. Pre-processing photo of cores SF1A (left) and SF1B (right). .......... .18
Figure 8. Down-core erosion rates for SF1A (top) and SF1B {bottom). .......... 19
Figure 9. Intra-core erosion rate ratios for SF1A (top) and SFB (bottom]). .overeercnssnnssmssesnssssssnsesssenins 20
Figure 10. Power law best-fit regression solutions for SF1A (top) and SF1B {bottom}. ...coomrverrrmrrnnnes 21
Figure 11. Down-core wet bulk density and median grain size for SF1A (top) and SF1B (bottom). ..... 22
Figure 12. Pre-processing photo of cores SF2A (left) and SF2B (right).coesse s 25
Figure 13. Down-core erosion rates for SF2A (top) and SF2B (bottom). ..... -26
Figure 14. Intra-core erosion rate ratios for SF2A (top) and SF2B (bottom). ........ rerrseer s ennnes 27
Figure 15. Power law best-fit regression solutions for SF2A (top) and SF2B {bottom}. ...coomrerrrnrrnnnes 28
Figure 16. Down-core wet bulk density and median grain size for SF2A (top) and SF2B (bottom). ..... 29
Figure 17. Pre-processing photo of cores SF3A (left) and SF3B (right).coceeomnnesesmesessseisei s 32
Figure 18. Down-core erosion rates for SF3A (top) and SF3B {bottom). weremee 33
Figure 19. Intra-core erosion rate ratios for SF3A (top) and SF3B (Bottom). ..cecememsrseesmrscsssessssssesineins #
Figure 20. Power law best-fit regression solutions for SF3A (top) and SF3B {bottom}. ...ccoomrrrrveerreerrnnens 35
Figure 21. Down-core wet bulk density and median grain size for SF3A (top) and SF3B (bottom)}. ..... 36
Figure 22. Pre-processing photo of cores SF4A (left} and SF4B (right).... .. 39
Figure 23. Down-core erosion rates for SF4A (top} and SF4B (bottom). 40

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0005



Figure 24. Intra-core erosion rate ratios for SF4A (top) and SF4B (bottom). .....coceeenn. 42

Figure 25. Power law best-fit regression solutions for SF4A (top) and SF4B (bottom}. ...ccooreerverrerrnnnns 42
Figure 26. Down-core wet bulk density and median grain size for SF4A (top) and SF4B (bottom). ..... 43
Figure 27. Pre-processing photo of cores SF5A (left) and SF5C (right]). oo 46
Figure 28. Down-core erosion rates for SF5A (top) and SF5C (bottom). ...cccccnnne.. 47
Figure 29. Intra-core erosion rate ratios for SF5A (top) and SF5C (bottom). ..oeeeeeccerssenrmsressnsssenscsnenns 49
Figure 30. Power law best-fit regression solutions for SF5A (top) and SF5C (bottom). ..ccooveerrerrrerncrenens 49
Figure 31. Down-core wet bulk density and median grain size for SF5A (top) and SF5C (bottom). .... 50
Figure 32. Pre-processing photo of cores SF6A (left), SF6B (middie), SF6C (right). .53
Figure 33. Down-core erosion rates for SF6A (top), SF6B (middle) and SF6C (bottom). ..c.ccoovvvervrrevcrrcenns 55
Figure 34. Intra-core erosion rate ratios for SF6A (top), SF6B (middle) and SF6C (bottom). ...covvvueeee 56
Figure 35. Power law best-fit regression solutions for SF6A (top), SF6B (middle) and SF6C {bottom).
............................................................................................................................................................. 57
Figure 36. Down-core wet bulk density and median grain size for SF6A (top}, SF6B {middle} and SF6C
o ToRa70) 411 RPN O OO 59
Figure 37. Pre-processing photo of cores SF7A (left) and SF7C (right). ........... .. 62
Figure 38. Down-core erosion rates for SF7A (top) and SF7C (bottom). .63
Figure 39. Intra-core erosion rate ratios for SF7A (top) and SF7C (bottom). ..oevreccnrmssernsssenssessenscsnnenns 65
Figure 40. Power law best-fit regression solutions for SF7A (top) and SF7C (bottom). ....ccoveerrerrrercreeen. 65
Figure 41. Down-core wet bulk density and median grain size for SF7A (top) and SF7C (bottom). ..... 66
Figure 42. Pre-processing photo of cores SF8A (left} and SF8B (right).. 69
Figure 43. Down-core erosion rates for SF8A (top) and SF8B {bottom}. .......... 70
Figure 44. Intra-core erosion rate ratios for SF8A (top) and SF8B (bottom). ...cvcveomeemmrmerserscmnsessessessssens vy
Figure 45. Power law best-fit regression solutions for SF8A (top) and SF8B {bottom}. ....ccoreerverrremrnnnes 72
Figure 46. Down-core wet bulk density and median grain size for SF8A (top) and SF8B (bottom). ..... 73
Figure 47. Pre-processing photo of cores SF9A (left) and SF9B (right)...... 76
Figure 48. Down-core erosion rates for SF9A (top) and SFIB [(BOttom). ..oeeceeeerercmneessrsesssesessessssssersessee 77
Figure 49. Intra-core erosion rate ratios for SF9A (top} and SFIB (Bottom). ..c.ccoecvemreemmseerrmnscsssessssssnsnsens 8
Figure 50. Power law best-fit regression solutions for SF9A (top) and SFI9B {bottom}. ...coommrrererercnnnes 79
Figure 51. Down-core wet bulk density and median grain size for SF9A (top) and SF9B (bottom). ..... 80
Figure 52. Pre-processing photo of cores SF10A (left) and SF10B (right}. .......... 83
Figure 53. Down-core erosion rates for SF10A (top)} and SF10B (bottom}. .cviresrcensseser s 8
Figure 54. Intra-core erosion rate ratios for SF10A (top) and SF10B (bottom). ..... .85
Figure 55. Power law best-fit regression solutions for SF10A (top) and SF10B (bottom). ...cccovvvercrrrneee. 86
Figure 56. Down-core wet bulk density and median grain size for SF10A (top) and SF10B (bottom) 87
Figure 57. Pre-processing photo of cores SF11B (left) and SF11C {right). .o sessensnesseraenees 90
Figure 58. Down-core erosion rates for SF11B (top) and SF11C (bottom). ............. 91
Figure 59. Intra-core erosion rate ratios for SF11B (top) and SF11C (bottom)]. .cccoememmscerrerssmmsessssssenssesnens 92

Figure 60. Power law best-fit regression solutions for SF11B (top) and SF11C (bottom). ......
Figure 61. Down-core wet bulk density and median grain size for SF11B {top) and SF11C (bottom). 94
Figure 62. Pre-processing photo of cores SF12A (left) and SF12B (right). ......... 97
Figure 63. Down-core erosion rates for SF12A (top} and SF12B (bottom]). .eceereesseseenensesisenssnnsenins 8

Figure 64. Intra-core erosion rate ratios for SF12A (top) and SF12B (bottom}. ..ceeemmerrmrecensemsseserssennnns 100
Figure 65. Power law best-fit regression solutions for SF12A (top) and SF12B (bottom). ...c.corveenueee. 100
Figure 66. Down-core wet bulk density and median grain size for SF12A (top) and SF12B {bottom).
He££4 1422848885888 8 28583527 1828588888828 R84 58 885888888 RS R R RR RS 101
Figure 67. Pre-processing photo of cores SF13A (left) and SF13B (right)}. 104
Figure 68. Down-core erosion rates for SF13A (top} and SF13B (bottom}. .veeeerersersneeseesmerssessensnens 105
Figure 69. Intra-core erosion rate ratios for SF13A (top) and SF13B (bottom}. ...coecovmmrmrrrmnena 106
Figure 70. Power law best-fit regression solutions for SF13A (top) and SF13B (bottom). ...c.covveennne.. 107
Figure 71. Down-core wet bulk density and median grain size for SF13A (top) and SF13B {bottom).
108

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0006



Figure 72. Pre-processing photo of cores SF14A (left) and SF14B (right). ......... 111

Figure 73. Down-core erosion rates for SF14A (top} and SF14B (bottom). . 112
Figure 74. Intra-core erosion rate ratios for SF14A (top) and SF14B (bottom). .ccoevermeesmeremmserssessersneennns 114
Figure 75. Power law best-fit regression solutions for SF14A (top) and SF14B (bottom). ..c.cconveennnee. 114
Figure 76. Down-core wet bulk density and median grain size for SF14A (top) and SF14B {bottom).

................................................................................................................................................... 115
Figure 77. Pre-processing photos for the SF3-C (350 g/L) consolidation core set. 126
Figure 78. Down-core erosion rates for the SF3-C (350 g/L) consolidation core set. ......ccommrmnssnnens 127
Figure 79. Intra-core erosion rate ratios for the SF3-C (350 g/L) consolidation core set. ....ccoverrurnnee. 128

Figure 80. Power law best-fit regression solutions for the SF3-C (350 g/L) consolidation core set
(sequential from 0P 10 DOTEOM). oo seser s st ssns st s sensssn s snes
Figure 81. Down-core median grain size for each SF3-C (350 g/L} consohdatlon core. ....

Figure 82. Down-core wet bulk density for each SF3-C (350 g/L) consolidation core. .....cooevererssernnee 134
Figure 83. Down core linearly interpolated critical shear stresses for each SF3-C (350 g/L)

CONSOHAALION COTE. v st mn s 135
Figure 84. Pre-processing photos for the SF6-C (350 g/L) consolidation core set. 138
Figure 85. Down-core erosion rates for the SF6-C (350 g/L) consolidation core set. .....cconmermnrsnnens 139
Figure 86. Intra-core erosion rate ratios for the SF6-C (350 g/L) consolidation core set. .....ccccovueveenneee 140

Figure 87. Power law best-fit regression solutions for the SF6-C (350 g/L) consolidation core set
(sequential from TOP T0 DOTEOIM ). couieecieeseierissisesenssisessessess s st sensssmse st s m s sens s sen s sn s mm s ss s sm s
Figure 88. Down-core median grain size for each SF6-C (350 g/L) consohdatlon core. ....

Figure 89. Down-core wet bulk density for each SF6-C (350 g/L) consolidation core. .....coevvcerivernnee 146
Figure 90. Down core linearly interpolated critical shear stresses for each SF6-C (350 g/L}
CONSOHAALION COTE. v s s ss s s sSSP se s se s B R RSB SRE s 20 146
Figure 91. Pre-processing photos for the SF9-C (350 g/L) consolidation core set. .....ccvmrersersmsseennns 148
Figure 92. Down-core erosion rates for the SF9-C (350 g/L) consolidation core set. ......

Figure 93. Intra-core erosion rate ratios for the SF9-C (350 g/L) consolidation core set. .....cccovurrurnnee. 150
Figure 94. Power law best-fit regression solutions for the SF9-C (350 g/L) consolidation core set
(sequential from tOP 10 DOTLOM ). st snrs s ess s s s s srss s s smn s s ssn s ssnsssmnsna 153
Figure 95. Down-core median grain size for each SF9-C (350 g/L) consohdatlon To() T 156
Figure 96. Down-core wet bulk density for each SF9-C (350 g/L) consolidation core. .....cocverrrssernnee 156
Figure 97. Down core linearly interpolated critical shear stresses for each SF9-C (350 g/L)
CONSOHAALION COTE. v s s s s s sEsesSssbsessssBssSa R BR s R R 157
Figure 98. Pre-processing photos for the SF13-C (350 g/L) consolidation core set. ......ccomrmrmersversrnnns 160
Figure 99. Down-core erosion rates for the SF13-C (350 g/L) consolidation core set. ............... 161
Figure 100. Intra-core erosion rate ratios for the SF13-C (350 g/L) consolidation core set. ................ 162
Figure 101. Power law best-fit regression solutions for the SF13-C (350 g/L) consolidation core set
(sequential from tOP £0 DOTEOM ). oo seser s en s st st s sr s s ss s sp s ns s sm s s 165
Figure 102. Down-core median grain size for each SF13-C (350 g/L) consolidation core. ......ccouuvnee.. 168
Figure 103. Down-core wet bulk density for each SF13-C (350 g/L) consolidation core. .....c.cccconmurnne.. 169
Figure 104. Down core linearly interpolated critical shear stresses for each SF13-C (350 g/L)
CONSOHAALION COTE. o s TS sss s ssesssss000 169
Figure 105. Pre-processing photos for the SF8-C(1) (125 g/L) consolidation core Set. .....ccoummmrrerrnnens 172
Figure 106. Down-core erosion rates for the SF8-C(1)} (125 g/L) consolidation core set. ......covrverrneee 173
Figure 107. Intra-core erosion rate ratios for the SF8-C(1) (125 g/L) consolidation core set.............. 174
Figure 108. Power law best-fit regression solutions for the SF8-C(1) (125 g/L) consolidation core set
(sequential from 0P £0 DOTEOM). oo cr et sss s ss st et sss s st s snss e s 177
Figure 109. Down-core median grain size for each SF8-C(1) (125 g/L) consohdatlon COTE. orvrrrrrmrrrenns 180
Figure 110. Down-core wet bulk density for each SF8-C(1) {125 g/L) consolidation core. .....cccrmnun 181
Figure 111. Down core linearly interpolated critical shear stresses for each SF8-C{1) (125 g/L)
CONSOHAALION COTE. o en b 181
Figure 112. Pre-processing photos for the SF8-C(2) (100 g/L) consolidation core Set. ......ccoeverreerrunnns 183

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0007



Figure 113. Down-core erosion rates for the SF8-C(2) (100 g/L) consolidation core set. ......ccovurmrrns 184

Figure 114. Intra-core erosion rate ratios for the SF8-C(2) (100 g/L) consolidation core set.............. 185
Figure 115. Power law best-fit regression solutions for the SF8-C(2} (100 g/L) consolidation core set
(sequential from tOP £0 DOTEOM ). oo sesen s eisrsss s senen s smss st s s s ss s s sp s sm s eres 188
Figure 116. Down-core median grain size for each SF8-C(2) (100 g/L) consolidation core. .... 191
Figure 117. Down-core wet bulk density for each SF8-C(2) {100 g/L) consolidation core. ......cccruuvns 192
Figure 118. Down core linearly interpolated critical shear stresses for each SF8-C(2) (100 g/L)
CONSOHAALION COTE. covmrrimrrcnrnssses s s bR a0 00 192
Figure 119. Pre-processing photos for the SF8-C(3) (350 g/L) consolidation core set. .......ccermmrmrrrnnens 194
Figure 120. Down-core erosion rates for the SF8-C(3) (350 g/L) consolidation core set. ........ 195
Figure 121. Intra-core erosion rate ratios for the SF8-C(3) (350 g/L) consolidation core set.............. 196
Figure 122. Power law best-fit regression solutions for the SF8-C(3} (350 g/L) consolidation core set
(sequential from tOP 10 DOTEOM ). oot er st sen st sss st s ss s s s s s en s sp s s smsm s s 199
Figure 123. Down-core median grain size for each SF8-C({3) (350 g/L} consolidation core. .......c.co..... 202
Figure 124. Down-core wet bulk density for each SF8-C(3) {350 g/L) consolidation core. ....ccrcruurn 203
Figure 125. Down core linearly interpolated critical shear stresses for each SF8-C(3) (350 g/L)
Tole) 1 ET0] e Eota 0] 4 I o) OO PO 203
Figure 126. Inter-core erosion rate ratios. Depth-averaged field core erosion rates compared to the
SItE-WIHE AVETAZE EIOSION TALE. couereerverecrssseenssessimmsessess s crsssssssssssssssssscessessaessses st s smsm s s s s s s st s bE s RR s s s s e snsssnns s 206
Figure 127. Inter-core erosion rate ratios, by core interval. Field core interval- average erosion rates
compared to the site-wide aVerage eroSION FALE. ...mrcrmimrissessessess st es s sss s sssssssanssssssssssssssssssssses 207
Figure 128. Inter-core erosion rate ratios. Depth-averaged laboratory core erosion rates compared to
the consolidation core-wide average eroSiON TAe. ... sssss s ssssss s sssss s nsssssssssssssssssens 208
Figure 129. Inter-core erosion rate ratios, by core interval. Laboratory core mterval average erosion
rates compared to the consolidation core-wide average erosion rate. 209
TABLES
Table 1. Parameters measured and computed during the SEDFlume analysis. ....ccooereseecenscnsencssenncs 8
Table 2. Core, sediment grabs and water sample location coordinates. .....cocccouerenes 12
Table 3. Core, sediment grabs and water sample qualitative descriptions of locations. ......ccccvesrsernenn. 13
Table 4. Power law best-fit variables for the measured depth intervals in SF1A. 23
Table 5. Power law best-fit variables for the measured depth intervals in SF1B. ...ccccoooevenrcereresercneneens 23
Table 6. Median grain size, wet bulk density, fraction LOI and critical shear stress estimates for SF1A.
.................................................................................................................................. 23
Table 7. Median grain size, wet bulk density, fraction LOI and critical shear stress estimates for SF1B
.......................................................................................................................... 23
Table 8. Power law best-fit variables for the measured depth intervals in SF2A. ..o 30
Table 9. Power law best-fit variables for the measured depth intervals in SF2B. ..coocovccevevercensresercnens 30
Table 10. Median particle size, wet bulk density, fraction LOI and critical shear stress estimates for
SF2A. st bSR3 RR R RS SRS PR R RR R S R R R RS RR SRR BR R0 30
Table 11. Median particle size, wet bulk density, fraction LOIl and crmcal shear stress estimates for
SE2B. o sss st s s s s R R s  EeRS T peRR0 30
Table 12. Power law best-fit variables for specified depth intervals in core SF3A. ..o 37
Table 13. Power law best-fit variables for specified depth intervals in core SF3B. ..o 37
Table 14. Median particle size, wet bulk density, fraction LOI and critical shear stress estimates for
] LG - VOO OO 37
Table 15. Median particle size, wet bulk density, fraction LOI and critical shear stress estimates for
SF3B. 37

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0008



Table 16. Power law best-fit variables for the measured depth intervals in SF4A. ... 44

Table 17. Power law best-fit variables for the measured depth intervals in SF4B. .....ccoovvrereeseccnenennns 44
Table 18. Median grain size, wet bulk density, fraction LOI and critical shear stress estimates for

SFAA. oeeteetsis st s sssssesrssssss st s s mm s se s s i s bbb ee bR E S S e RE S e eE SRR RS s RE SRR RS R AeE A EA bR E ARt e s nm s ern e 44

Table 19. Median grain size, wet bulk density, fraction LOI and critical shear stress estimates for

SFAB. coetectrieeiestesssessissssssrssnssassrssssens s mmmsesssssssasssssnssassasssnsassnssassensessssiassanssssessammssantssansssssaseesansssssases 44

Table 20. Power law best-fit variables for the measured depth intervals in SF5A. 51
Table 21. Power law best-fit variables for the measured depth intervals in SF5C. ..o 51
Table 22. Median grain size, wet bulk density, fraction LOI and critical shear stress estimates for

SFDA. cooceeeetcstsionssnsesssssssssnsssse s sass st mmmse s ss s s i sesseb s s b ee bR eSS RE PSR S e S e RE AR SRR RA SRR SRR EE SRR AR AR EA b s R AR R R s nm SOt 51

Table 23. Median grain size, wet bulk density, fraction LOI and critical shear stress estimates for

SFBC. coetitteinesmeerirsassmsissssssssssssssssassssssmmrsssssesssasssnsesssssassassasssssassensessnsianssnsessasssnssstssanssmssastssansssssassrssns 51

Table 24. Power law best-fit variables for the measured depth intervals in SF6A. 59
Table 25. Power law best-fit variables for the measured depth intervals in SF6B. .....coooveorereeeseesnesnnnns 59
Table 26. Power law best-fit variables for the measured depth intervals in SF6C. ... ... 60
Table 27. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6A. .............. 60
Table 28. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6B. ............. 60
Table 29. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6C. .............. 60

Table 30. Power law best-fit variables for the measured depth intervals in SF7A. 67
Table 31. Power law best-fit variables for the measured depth intervals in SF7C. ... 67
Table 32. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF7A. .............. 67
Table 33. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF7C. ............. 67

Table 34. Power law best-fit variables for the measured depth intervals in SF8A. ... 74
Table 35. Power law best-fit variables for the measured depth intervals in SF8B. .....ccccocovrimmmrmrrercnnseinnns 74
Table 36. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8A. .............. 74
Table 37. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8B. ............. 74
Table 38. Power law best-fit variables for the measured depth intervals in SFOA. ..o 81
Table 39. Power law best-fit variables for the measured depth intervals in SFIB. .....cccooonromnmrsencsenennnns 81
Table 40. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9A. .............. 81

. 81
... 88
.. 88

Table 41. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9B. ......
Table 42. Power law best-fit variables for the measured depth intervals in SF10A. ..o,

Table 43. Power law best-fit variables for the measured depth intervals in SF10B. ....cccocvvemnnee. .

Table 44. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF10A. .......... 88
Table 45. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF10B. ........... 88
Table 46. Power law best-fit variables for the measured depth intervals in SF11B. .o 95
Table 47. Power law best-fit variables for the measured depth intervals in SF11C. ....cccoovverrrenneee. 95
Table 48. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF11B. ........... 95
Table 49. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF11C............ 95
Table 50. Power law best-fit variables for the measured depth intervals in SF12A. ....oorrrrsercnes 102
Table 51. Power law best-fit variables for the measured depth intervals in SF12B. .....ccovvremnnne. 102

Table 52. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF12A. ........ 102
Table 53. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF12B. ........ 102
Table 54. Power law best-fit variables for the measured depth intervals in SF13A. ... rencneens 109
Table 55. Power law best-fit variables for the measured depth intervals in SF13B. ..o 109
Table 56. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF13A. ........ 109
Table 57. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF13B. ........ 109
Table 58. Power law best-fit variables for the measured depth intervals in SF14A. ... eerccnnens 116
Table 59. Power law best-fit variables for the measured depth intervals in SF14B. ....ccovemnnee. 116
Table 60. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF14A. ........ 116
Table 61. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF14B. ........ 116
Table 62. Moisture content {BD) results of the preliminary slurry mixtures {used to determine mixing

ratios to reach target initial concentrations). 118

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0009



Table 63. Phase II Laboratory Effort targeted initial concentrations and mixing ratios. ... 119

Table 64. Phase Il Laboratory Effort daily activity breakdown. 121
Table 65. Power law best-fit variables for specified depth intervals in the SF3-C 1D core. ....ccoemnne.ne 131
Table 66. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 1D. .. 131
Table 67. Power law best-fit variables for specified depth intervals in the SF3-C 4D core. ....coceuene.ee 132
Table 68. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 4D. .. 132
Table 69. Power law best-fit variables for specified depth intervals in the SF3-C 7D core. ...coceuenceee 132
Table 70. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 7D. .. 132
Table 71. Power law best-fit variables for specified depth intervals in SF3-C 14D core. ...coevvrvcmnennns 133
Table 72. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 14D. 133
Table 73. Power law best-fit variables for specified depth intervals in SF3-C 28D core. ...ccocovvrcernennne 133
Table 74. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 28D. 133
Table 75. Power law best-fit variables for specified depth intervals in the SF6-C 1D core. ....oceeneene 143
Table 76. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 1D. .. 143
Table 77. Power law best-fit variables for specified depth intervals in the SF6-C 4D core. ...oceeueene 143
Table 78. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 4D. .. 143
Table 79. Power law best-fit variables for specified depth intervals in the SF6-C 7D core. ......cceuuuune 144
Table 80. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 7D. .. 144
Table 81. Power law best-fit variables for specified depth intervals in the SF6-C 14D core.................. 144
Table 82. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 14D. 144
Table 83. Power law best-fit variables for specified depth intervals in the SF6-C 28D core........ccono.... 145
Table 84. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 28D. 145
Table 85. Power law best-fit variables for specified depth intervals in the SF9-C 1D core. .....coennncen. 153
Table 86. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 1D. .. 153
Table 87. Power law best-fit variables for specified depth intervals in the SF9-C 4D core. .....cccceu..n. 154
Table 88. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C4D. .. 154
Table 89. Power law best-fit variables for specified depth intervals in the SF9-C 7D core. ...oovceeneene 154
Table 90. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 7D. .. 154
Table 91. Power law best-fit variables for specified depth intervals in the SF9-C 14D core.......cccno.... 155
Table 92. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 14D. 155
Table 93. Power law best-fit variables for specified depth intervals in the SF9-C 28D core.......ccccno.... 155

Table 94. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 28D. 155
Table 95. Power law best-fit variables for specified depth intervals in the SF13-C 1D re-pour core. 165
Table 96. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF13-C 1D re-
POUT . eerrteeaeessensesssessssssessesseessessees e s e e 8 s R 24054445428 508 5258 £ SR R AR 4454445428184 £8 2R84 1454 $ 888 RR RS R R8s pm R 165
Table 97. Power law best-fit variables for specified depth intervals in the SF13-C 4D re-pour core. 166
Table 98. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF13-C 4D re-

51010 TR 166
Table 99. Power law best-fit variables for specified depth intervals in the SF3-C 7D core. .....cceeuueee 166
Table 100. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 7D. 167
Table 101. Power law best-fit variables for specified depth intervals in the SF13-C 14D core. ........... 167
Table 102. Median grain size, wet bulk density, fraction LOI and critical shear stress for the SF13-C
TAD. oot 8RR R RR SRR RS SS RS ERERERESSRRERRs R0 167
Table 103. Power law best-fit variables for specified depth intervals in the SF13-C 28D core. ........... 168
Table 104. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF13-C 28D.
.................................................................................................................................................................................................... 168
Table 105. Power law best-fit variables for specified depth intervals in the SF8-C(1) 1D re-pour core.
e R Ra 2RSSR SRR BRSPS SRR R R SRR RS RR SRR R SRR RS R R R - 177
Table 106. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(1) 1D
FE@ POUL . crvurvsmssesssssssssssessssssssssssssssssssssssssss samssssssssisssss st sssssssssesesssseasscessasrmsasssssssssE s Em s an s Es R AR s E SRR s R0 e 177
Table 107. Power law best-fit variables for specified depth intervals in the SF8-C(1) 4D re-pour core.
178

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0010



Table 108. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(1) 4D

F@ POUL . covrvtmssssssssssssssssssssssssssesssssssssssssssssamsssssssssss sessssssasss ses 45842208088 EEE 1210824814 H8 12252 5R SRR R4 048RS 088 SRR SRR SRR RSB sR R0 178
Table 109. Power law best-fit variables for specified depth intervals in the SF8-C(1} 7D core. .......... 178
Table 110. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(1) 7D.
.................................................................................................................................................................................................... 179
Table 111. Power law best-fit variables for specified depth intervals in the SF8-C(1) 14D core........ 179
Table 112. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(1}
TAD. oot st e SRR SRR P R RR SRRSO R RS 179
Table 113. Power law best-fit variables for specified depth intervals in the SF8-C(1) 28D core. ....... 179
Table 114. Median grain size, wet bulk density, fraction LOI and critical shear stress for core SF8-C(1)
28D i SRS SRR RSB SEERRR RESRR SRR RSB S s RRR 180
Table 115. Power law best-fit variables for specified depth intervals in the SF8-C(2) 1D core. .......... 188
Table 116. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(2) 1D.
................................................................................................................................... 188
Tab]e 117. Power law best-fit variables for specified depth intervals in the SF8-C(2) 4D core. .......... 189
Table 118. Median grain size, wet bulk density, fraction LOI and critical shear .......ccoevcoveneeereecnnnnnnnne 189
Table 119. Power law best-fit variables for specified depth intervals in the SF8-C(2) 7D core. .......... 189
Table 120. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(2) 7D.
.................................................................................................................................................................. 190
Table 121. Power law best-fit variables for specified depth intervals in the SF8-C{2) 14D core. ....... 190
Table 122. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(2)
TAD. oo st eSS SRR 8BS RS R RR SRR RS BRSSPSR SREsRR RsE 190
Table 123. Power law best-fit variables for specified depth intervals in the SF8 C(2) 28D core. ....... 190
Table 124. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(2)
28D o 133 SR RS RRSRR SRR SRR RSP RS R 191
Table 125. Power law best-fit variables for specified depth intervals in the SF8-C(3) 1D re-pour core.
................................................................................................................... 199
Table 126. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(3) 1D
F@ POUL . civunvsssesssssnssssssssssssssssssssessssssssssssssrmsssssssssssses a8 s2252 48845845208 60LS£EE S 220835804584 221 535082858418 5E 2R84 BB E SRR SRR AR sR RS s R mE S 200
Table 127. Power law best-fit variables for specified depth intervals in the SF8-C(3)} 4D core. .......... 200
Table 128. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(3) 4D.
.................................................................................................................................................................................................... 200
Table 129. Power law best-fit variables for specified depth intervals in the SF8-C(3} 7D core. .......... 200
Table 130. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(3) 7D.
.................................................................................................................................................................................................... 201
Table 131. Power law best-fit variables for specified depth intervals in the SF8-C(3) 14D core. ....... 201
Table 132. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(3)
TAD. oo sttt eSSBS R SRR RSB SS R SSEREERRESRER R s R 0s 201
Table 133. Power law best-fit variables for specified depth intervals in the SF8-C(3) 28D core. ....... 201
Table 134. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF8-C(3)
28D. 202

SEDFlume Data Report - FINAL
Newark Bay, Newark, New Jersey
Sea Engineering, Inc.

FOIA_07123_0003595_0011



SECTION 1 - SEDFLUME AND PROCEDURES

1.1 INTRODUCTION

Sea Engineering, Inc. (SEI) recently completed a Sediment Erosion at Depth Flume
(SEDFlume)! analysis on intact and reconstructed sediment coredronl INewadk
Bay in New Jersey. The work was completed to support the ongoing Remedial
Investigation/Feasibility Study in the Newark Bay Study Area (NBSA) for the U.S.
Environmental Protection Agency. The primary goal ofwhs sowlearlacterize the
erosion rates and physical properties of sediments in the NBSA with respect to depth.

The project was accomplished in two phases: a field effortand alaboratory effort. During
the Phase [ Field Effort, twenty-nine (29) intact sediment cores were collected from
fourteen (14) locations within the NBSA. In addition, suedimerst grabs from five (5)
locations were placed in 5-gallon buckets, sealed and shipped t o the SEI laboratory in Santa
Cruz, CA for Phase Il sediment consolidation SEDFlume testing.

After initial recovery, field cores were transported via vessel to a processing facility in
Newark, NJ. The cores were transferred and subsequently processed on-site, avoiding
possible sediment structure disturbance due to over-land, long-distance transport. The
SEDFlume analysis consisted of erosion of sediment at specific flow rates to estimate
erosion rates as a function of shear stress and coradepthafsub-sampled
periodically during the analysis to determine loss on ign{tioh}, wet bulk density (from
moisture content and LOI data), and particle grain size distributions (PSD) of the material at
depth.

During the Phase I Laboratory Effort, the surface sediment grab samples from each
sampling location were mixed into separate slurries, poured into empty SEDFlume core
barrels and allowed to settle and consolidate for specific dura tions. From each of the five
locations at which sediment was collected, a set of consolidation cores? was prepared with a
target initial dry sediment-water concentration of 350 g/L. Two additional sets of
consolidation cores from one location were prepared with a targ et initial concentration of

100 g/L and 125 g/L. The purpose of the additional dilution sets was to ascertain the effects

of slurry concentration on consolidation and erosion rates. A total of thirty-five (35)
laboratory consolidation cores were prepared and processed.

Like the field cores, each consolidation core was eroded during the SEDFlume analysis to
determine erosion rates as a function of shear stress and core  depth. Each core was also
sub-sampled during the analysis to determine sediment wet bulk density, PSD, and LOI at
depth.

For both phases efforts critical shear stresses were estimated for each core at the respective
sub-sampling depths using two methods. The following report outlines the procedures used

1 McNeil etal, 1996
2 There were five cores in each set of consolidation cores, corresponding to a 1-, 4-, 7-, 14- and 28-day duration
of consolidation.
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in the SEDFlume analysis, presents the measured data, and provides a basic description and
analysis of the results.

1.2 EXPERIMENTAL PROCEDURES
A detailed description of SED Flume and its application aregiven in McNeil et al. {1996) and
Roberts et al. (1998) aldaetibe reiterated here. The following sectiomsupplement
those reports with a general description of the SEDFlume analysis procedures conducted in
the NBSA Phase I and Phase 11 efforts.

1.2.1 DESCRIPTION OF SEDFLUME

A SEDFlume is essentially a straight flume with an open bottom section thr ough which a

rectangular cross-section core barrel containing sediment can be inserted (schematic
shown in Figure 1). The main components of the flume are the water tank, pmp, inlet flow
converter (which establishes uniform, fully-developed, turbulent flow), the main duct, test

section, hydraulic jack and t he SEDFlume core barrel containing sediment { Figure 2). The

core barrel, test section, flo w inlet section, and flow exit section areofitsalesparent
acrylic so the sediment-wate r interactions can be observed visually. The cor e barrel has a

rectangular cross-section, 10 cm by 15 c¢m, and can be up to 1 m in lefAgtithe NBA
project, the core barrel lengths were 60 cm.

TOP VIEW je——r 120 cY il -15 €M
FLOW —»» o

PUMP

SIDE VIEW

) —

PUMP 2 cm*

CORE

PISTON
JACK

Figure 1. Schematic of the SEDFlume setup showing top and side views.
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Water is re-circulated through the system from a 300-gallon sto rage tank, through a 5 cm
diameter pipe, and then through the flow converter inbodahte n@main ductis
rectangular, 2 cm in height, 10 cm in width, and 120 cm inleng th; it connects to the test
section, which has the same cross-sectional area (2 cm priAd isml5 cm long. The
flow converter changes the incoming shape of the cross-sectiofrom circular to rectangular
while maintaining a constant cross-sectional area. An operator regulates the amount of
water entering the flume with an in-line ball valve softhwtithtes can be carefully
controlled. The flume also has a small valve immediately downst ream from the test section

that is opened to atmospheric pressure to prevent a pressure va cuum from forming over

the test section and enhancing sediment erosion.

At the start of each test, a core barrel and th en$zusi are nitsdnttedofrom
beneath the test section. The sediment surface is aligned verti cally with the bottom of the
SEDFlume channel. When fully enclosed, water is forced thatomighct and test section
over the surface of the sediments. The shear stress producéldebffow, and imparted on
the particles, causes the sediments to erode. As the sediments on the surface of the core
erode, the remaining sediments in the core barrel are slowly moved upward so that the
sediment-water interface remains level with the bottom of the flume.

An operator controls the upward sediment movement using a hydraulic jack with a 1 m
drive stroke attached to a piston at the base of the sediment ¢ ore. The jack is driven by the
release of pressure thatis regulated with a switch and valve system. In this manner, the
sediments can be raised and the surface made level with the bot tom of the test section. The
movement of the hydraulic jack can be controlled for measurable increments as small as 0.5
mm.

Flow Converter Test Section

Core
Barrel

Hydraulic
Jack

Figure 2. SEDFlume in the SantaCrz, CA, SEl laboratory.
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1.2.2 MEASUREMENTS OF SEDIMENT EROSION RATE

At the start of analysis of each core an initial reference measurement was made of the
starting core length. The flume was then operated at a specific flow rate corresponding to a
particular shear stress (following McNeil et al., 1996).

Erosion rates were determined by measuring the amount that the sediment was raised
between measurement time periods and dividing by the time interval between
measurements as shown in Equation 1:

E = Erosion rate
Az = Amount that the sediment was raised during a particular measurement period
T = Time between measurement periods

The SEDFlume analysis is a destructive test: materialhisdettoeledre structure is
broken down; therefore, repetitive measurements in a controlled manner are not possible.

To best determine the erosion rate at several different shear s tresses and depths using only

one core, the following procedures were performed for each core (from NBSA QAPP Version
2012/10/12):

1) The core was inserted into the bottom of the SEDFlume test section.

2) The shear stresses to be applied to the sediment core were dete rmined prior to test
initiations,

3) The total length of the sediment in the core barrel was measured and recorded.

4} Two (2) 5-gram (approximately) subsamples of sediment from the surface of the
sediment core were collected using a clean spoontheoaolerdon iofg
sediment to the “downstream” (relative to the SEDFlume fl@watidir) end of the
core barrel’s surface cross-section.

5) The shear stresses were applied in the flume (lowest shear strsses were tested first
in a given cycle). As the sediment in the core barrel eroded, ke jack and piston were
used to raise the sediment column upwards into the test sectiorso it remained level
with the bottom of the flume.

6) During each shear stress cycle, the shear stress was applied fo ra minimum of 20
seconds and a maximum of 10 minutes; and, to the extent pessilslmore than 2
cm of sediment was allowed to erode at a single shear stress*.

7} Atleast 0.5 mm of core length was eroded to be considered %nreable” erosion;
however, this was not always achievable within 10-minute duration.

8) The duration of the shear stress application was recorded (usin g a stop watch) and
the distance the sediment column was moved during that period of time was noted.

9) The next higher shear stress in the cycle was then appliethfidhg the procedure
in Steps 5 through 8.

3 Standard SEI SEDFlume applied shear stresses range between 0.1 Pa and 12.8 Pa, with each shear stress twice
that of the previous.

4 During the final depth interval (deepest part of the core), mo re than 2 cm of sediment was, at times, allowed to
erode so that measurements further down-core were collected.
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10} After attempting to measure erosion over three to four differen t shear stresses5, the
SEDFlume device was shut-off, the test section drained, the top lid opened and a
subsample of sediment was collected for analysis according to Step 4.

11)If a particular shear stress did not cause any observabbasiarost a 10 minute
period for 2 consecutive depth intervals (e.g. less than 0.5 mm eroded in 10
minutes), that shear stress was removed from subsequent testing cycles; higher
shear stresses were added, as appropriate, to attempt to mealeast 3 erosion
rates®.

12) Steps 5 through 10 were repeated until the sediment in the core was eroded or until
the erosion rates in 5 depth intervals had been sampled using appropriately
selected shear stress cycles based on test operator judgment and the direction
provided in Step 11.

If the composition of the material changed at a sediment interface, resulting in an
observable change of erosion properties, the cycle was stopped, sediment sub-samples were
collected, and a new cycle re-started at the lowest appropriate flow rate. Moreover, iflarge
debris blocked flow in the test section or a large mass of sediment became an obstacle to the
flow, cycles were stopped and the flume was cleaned before re-starting the analysis.

1.2.3 ESTIMATION OF CRITICAL SHEAR STRESS

The critical shear stress of a sediment bed, 1., is defined as the applied stress at which
sediment motion is initiated. In this study, however, fihadas the shear stress at
which a very small, but accurately measurable, rate of erosion occurred; this rate of erosion
was operationally defined as 10 cm/s’. This represented 1 mm of erosion in approximately
15 minutes.

Since it is difficult to measuexactly at the ¥@m/s threshold, erosion was instead
measured over a range of shear stresses designed to bracket the initiation of erosion
threshold. The highest applied shear stress where erosion did not occur is defined by to; and

11 is defined as the lowest applied shear stress where erosion did occur. These values imply

that the critical shear stress (as defined here) axtiesedwoe bowsls’ and
provided a means for bracketing the expected critical shear stress value.

The critical shear stress at each depth interval was then estimated via two methods: a linear
interpolation and a power law least squares regression analysis. The linear interpolation
technique solved for the critical shear stress estimate (Tincar) between to and gwhich
corresponded to an erosion rate of 104 cm/s.

The power law regression technique utilized the measured erosion rate data and
corresponding shear stresses in e ach depth interval to fit a power law equation (defined
below). The solution was the critical shear stress estimate (T power) required to cause 10+
cm/s of erosion.

5 It was not always possible to measure erosion over a minimum of 3 shear stress applications.

6 At least 3 erosion rate measurements were attempted in order to best fit a regression line to the data.

7 Though other definitions of cri tical shear stress erosion rate thresholds can be argued (and considered valid},
the value of 10 -4 cm/s threshold is used here for consistency with previous SEDF lume efforts and in order to
keep testing times to a practical duration.
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Because of the uncertainty in analytically determining a critical shear stress, all of these
variables (T4, T4, Tinear aNd TGower) are included in the report below. It is anticipated that the
end-user will use proper judgment in determining how to charact erize the NBSA seafloor

when specifying critical shear stresses.

Power Law Least Squares Regression
Following the methods of Roberts et al. (1998), the erosion rate for sediments can be
approximated by the power law regression:

EO A" 2]

E =erosion rate {cm/s)

T = bed shear stress (Pa)

p = sediment wet bulk density (g/cm3)

A, n and m = constants that depend on the sediment characteristics

The equation used in the present NBSA SEDFlume analybbyesiatedaariation of
Equation 2:

EC AC" 3]

where the constant, 4, is a fuhiowf the sediment wet bulk density and other, non
measurable properties. The variation of erosion rate with density typically cannot be

determined for field sediments due to natural variation in othe r sediment properties (e.g.

mineralogy, particle size and electrostatic forces). Therefore, the density term from the
equation above, for a particular interval of approximatelytamhsensity, is incorporated

into the constant A.

The measured erosion rates ( E) and applied shear stresses (t) within each depth interval

were used to determine the A andn constants that provided a best fit power law curve to

the data for that depth interval. A coefficient of determination, r2, of 0.70 was used as a
criteria threshold for acceptance 8. Using the accepted regression fit constants, the critical
shear stress for the corresponding depth intervals was estidiagesolving Equation 3 for
the shear stress required to cause 10 cm/s of erosion.

1.2.4 MEASUREMENT OF SEDIMENT BULK PROPERTIES

In addition to measuring erosion rates during thmamadybssamples were
periodically collected at depth to determine the lossonwfigamhtiustible materials,
the water content (for wet bulk density when combined with LOI}, and the particle size
distributions of the sediments in each core. Sub-samples were collected from the
undisturbed core surface (prior to analysis) as well as the sedment surface at the beginning
of each subsequent depth interval.

8 The coefficient of determination, r?, is a function of the Pearson’s r, which is a measure of the linear dependence
(correlation) between two variables. Pearson’s r can be positive or negative, and is a value between -1 and +1.
The more common usage of the correlation coefficient is to squa re the Pearson’s r, r2, and report that value, the
coefficient of determination.
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Wet bulk density was determined using methods outlined in Hakan son and Jansson (2002).
Samples were first weighed in their wet state and then dri¢HeiSEI Laboratory oven to
remove moisture. Then the water content { W) was determined following ASTM D2216-05
recommendations:

[4]

W = water content
M., = wet weight of sample
M, = dry weight of sample

Loss on ignition was determined following ASTM D2974 Version C. Samples were first dried

in the SEI Laboratory oven to remove moisture (as described above). Then, the samples
were placed in a furnace and ignited at 2€0until the mass remained constant (typically
less than 24 hours). The change in combustible mass is theloss on ignition:

M, CM »
LOI o d d ,combustion [S]

d

Mg = dry weight of sample
Mg, combustion = dry weight of sample after combustion.

Once the water content and LOI was determined, the wet buldit§eny, was determined
from Equations 6 and 7:

[6]

where

and

Tw = density of water (assumed 1 g/cm?)

T = total solids density (sum of organic and inorganic fractions)

s = density of inorganic material (assumed 2.60 g/cm3)

T = density of organic material (assumed 1.25 g/cm3)

Xo = organic fraction of oven dry material (computed as fraction lost on ignition)
Xs = inorganic fraction of dry material (1-),)

Finally, particle size distributions were determined using laser diffraction analysis in the
SEl laboratory in Santa Cruz. Sediment samples were dispersed i n water and inserted into a
Beckman Coulter LS 13 320 laser diffraction particle size analyzer. Each sample was
analyzed in three 1-minute intervals and the results of the three analyses were averaged.
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The relationships used to determine sediment bulk properties are summarized in Table 1.

Table 1. Parameters measured and computed during the SEDFlume analysis

0.001gin
_ sample
WTMWJMd weight
Water Content N M, unit-less ranging 0<W<1
from 1 to 50
g
. Same as
Wet Bulk Density g/cms water D < b < 2,600
content
Total Sediment SERInEnEnnEE Same as
Particle Density T TsTs oo g/cm3 water pe<=2.6
content
Particle Size Distribution of particle Lum<Grain
Distribution Below | sizes by volume percentage m Method Sizlcle<2 000um
2000 pm using laser diffraction H Specific "
0.001gin
Weight Fraction of 1778 Sa“f‘ple
. — " d2000 weight .
Particles Above 2000 — _W unit-less ranging Grain
2000 pm d from 1.5 to Size>2000um
105g
; Same as
Loss on Ignition LOI | ——Zeonburon unit-less water Wetand dry
M, mass of sample
content

Wzo00 = Weight of sample above 2000 ym grain size
Wy = Total weight of sample

1.2.5 INTRA CORE AND INTER CORE COMPARISONS

A potentially useful method of comparing spatial sediment erosion characteristics at a
specific site (e.g. throughout the NBSA site} was employed to ¢ ompute intra-core and inter-

core erosion rates. This method provided a means to qudwistral{ze) the erosion

rate susceptibility within each core (intra-core) as well as the general erosion rate
susceptibility of the cores throughout the site (inter-core).

Intra-core Erosion Rate Ratios

Once the A andn coefficients for each depth interval within an individual core had been

determined, the intervaluverage erosion rate was computed for each interval using the
corresponding A andn values, and the logarithmic average of the range of sésear stre
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expected to exist in the NBSA (Equation 3)° Coreuverage erosion rates were then
computed by:

1) Log-averaging the A coefficient values from each depth interval within a core to
arrive at an average 4 coefficient for the entire core.

2) Arithmetically averaging then coefficient values from each depth interval within
a core to arrive at an average n coefficient for the entire core.

3) Solving for the core-average erosion rate using Equation 3 and the log-average
of the range of shear stresses applied to the depth interval (1.13 Pa).

When each interval-average erosion rate was divided by the corresponding core-uverage
erosion rate, the result was an intra-core erosion rate ratio, which provided an estimation of
the erosion susceptibility of each depth interval in the core relative to the coreuverage. This
method highlighted the core intervals that are more or lessptitse to erosion within a
particular core and may indicate where layering existed within a core. Intervals for which r2
was less than 0.70 were omitted from the comparison and the eesponding bar plots and
tables below.

Inter-core Erosion Rate Ratios

Two additional ratios were computed to evaluate large-scale spa tial erosion susceptibility.
Both were inter-core erosion rate ratios, the first computed by dividing the indlwal core-
average erosion rate by tdite wide average erosion rate. Thite wide average erosion
rate was computed by:

1) Log-averaging the coreuverage A coefficient values from each core to arrive at
an average A coefficient for the entire site.

2) Arithmetically averagin@rehmwerage n coefficient values in each core to
arrive at an average n coefficient for the entire site.

3) Solving for the site-wide average erosion rate using Equation 3 and the log-
average of the range of shear stresses {1.13 Pa).

The inter core erosion rate ratio computed in this manner provided a qualitaive estimate of
the erosion susceptibility of each core (as a whole) relative to other cores in the site,
potentially indicating spatial locations that are more or less susceptible to erosion than
other locations.

In a variation, the erosion rate for each depthinterval within each core was compared to the
site-wide average erosion rate yielding another means for comparing the spatial and depth-
dependent erosion rate susceptibility of core sediments. Solvin g for intercore erosion rate
ratios in this manner indicated the depth intervals (and spatia 1 locations) which were most
susceptible to erosion (relative to the other core locations and depths). A spatial assessment
of erosion probability can be generated from this informatixinmlas outside the scope of
this document.

9 The shear stress values averaged were the range applied to tHSA field cores: 0.1,0.2,0.4,0.8,1.6,3.2, 6.4
and 12.8 Pa. The logarithmic average of these, used to compute erosion rate ratios in Equation 3, was 1.13 Pa.
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SECTION 2 - PHASE I FIELD EFFORT

2. 1 FIELD ACTIVITIES

The field effort phase of this project occurred in October aNdvember 2012. Twenty-nine
intact sediment cores were recovered from October 16, 2012 through October 19, 2012:
Two cores were extracted from each of 14 locations within the N BSA and a triplicate core

was collected from location SF-6 for a total of 29 field cbhesapproximate locations at
which cores were collected are shown in Figure 3. Surface sediment grab samples were also
collected from five locations and surface water samplékewtedefrom one location
within the NBSA (locations shown in Figure 4).

BEODOD sE5000 B90000 595000

Legend
SEDFhame Coring Locations

BIEHDE

Bathymetry (ft}
I Deepre0OTest

BESDOE

Figure 3. SEDFlume coring locations within the NBSA1°,

10 The locations are approximated in this figure for ease of viewing on the large-scale map. Duplicate cores were
collected very near each other at this scale.

SEDFlume Data Report - FINAL
Newark Bay, New Jersey
Sea Engineering, Inc. 10

FOIA_07123_0003595_0021



The sediment surface grabs were collected with a Van Veen grab sampler, penetrating
approximately to a depth of 0.5-1.0 ft below the sedimentceu#faeach of the sediment
grab sample locations, three 5-gallon buckets were filled with sediment and slurry. At
location SF8-C, twice as much material (six 5-gallon buckets) was collected to facilitate
additional analyses with different sediment to water diltionsl of eighteen 5-gallon
buckets were filled with sediment and sealed with lids.

The water samples were collected immediately beneath the water surface directly into 5-
gallon buckets. Ten buckets of NBSA seawater werseabdtenticdh didks. All
buckets were shipped to SEI's laboratory in Santa Cruz for the Phase Il Laboratory Effort.

EEO000 EEgany BRODOD SHEOD GOOO00 BUBTOY

Legend
Grab Samples
o) SF13:C
%] SF3-C
) SF6-C
& SE8-C
@0 Water Samples
&

SP9-L

Figure 4. Sediment grab and water sample locations within the NBSA. Location SF8-C, where
twice as much material was collected, is shown in green.

The sampling stations, coordinates and approximate water depths from where each core
and grab sample was extracted are listed in Table 2. Intact fie 1d cores are noted throughout
this report in the format “SF#L” where SF designates “SEDFlum#”is the sampling station
location number (1-14), and L is a letter designation (4, B or C). Primary and duplicate cores
are typically named with an ‘A’ and ‘B’ designation (e.g. SFhAd SF1B). Cores that include
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a ‘C’ designation indicate that more than 2 cores were initiall y extracted from that location,
and the two best recoveries were retained for the analysis (e.g . SF5A and SF5C). Triplicate
cores were collected, retained and processed at station 6 {e.g. SF6A, SF6B and SF6C).

Laboratory consolidation cores are noted as “SF#-C” where SF refers to “SEDFlume”, the # is
the sampling station location number from which the grab sample s were collected (1-14),
and the “-C” indicates a consolidation core. Table 3 lisimtgqumdlescriptions of each of
the core and surface sediment grab sample collection locations.

Table 2. Core, sediment grabs and water sample location coordinates.

597047.4

684059.7

Water New Jersey State Plane . . ~
Sample ID11 Depth Coordinate System (NAD-83) Geographic Coordinates (NAD-83)

(ft)12 Easting (ft) Northing (ft) Longitude {°W) Latitude (°N)
SF1A 8.5 597276.1 686669.6 74.120639 40.717944
SF1B 9.3 597268.4 686669.6 74.120667 40.717944
SF2A 11.1 599290.4 685595.6 74.113389 40.714972
599290.4 685595.6 74.113389 40.714972
’ ? 0821

74121505

40.710783

597046.3 684077.1 74121508 40.710831
SF4A n/a 599285.1 679581.5 74.113504 40.698464
SF4B 5.0 599298.3 679588.8 74113456 40.698484
SF5A 6.0 5962228 678106.7 74.124571 40.694452

596213.4

678111.3

677933.7

74.124605
2
74122166

4

0.694465

8

SF6A 44.0 596890.3 40.693969

SF6B 45.0 596870.7 6779484 74.122237 40.694010

SF6C 45.0 596865.6 677938.5 74122255 40.693983

SF7A 597446.9 675079.0 74.120203 40.686127
597441.1 675064. 74120225

40.686088

594458.4

SF8A 594458.4 672489.3 74.131019 40.679053
SF8B 39.0 672489.3 74.131019 40.679053

13.0

: 71 27
SF9A 8.4 595367.1 672018.5 74.127750 40.677750
SF9B 8.0 595367.1 672018.5 74.127750 40.677750
SF10A 13.5 593493.3 667618.9 74.134572 40.665695
SF10B 13.5 593493.3 667618.9 74.134572 40.665695
SF11B 12.0 585746.4 663354.1 74.162558 40.654073
SF11C 12.0 585746.4 663354.1 74.162558 40.654073
SF12A 13.0 588588.5 663625.3 74.152310 40.654787
SF12B 588588.5 663625.3 40.654787

74152310

SF13A 57.0 590432.5 662895.7 74.145674 40.652764
SF13B 57.0 590432.5 662895.7 74.145674 40.652764
SF14A 10.0 590929.0 662629.6 74.143889 40.652028
SF14B 8.7 590921.3 6626194 74.143917 40.652000
Water Samples 32.0 590653.8 662894.3 74.144876 40.652757

11 Surface sediment grab samples are denoted by gray shading, bold font and a dash (“-“) in the Sample ID.
12 Water depths are those at the time of coring/sediment collection and are not corrected to any datum.
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Table 3. Core, sediment grabs and water sample qualitative descriptionsoflocations.

Sa\_l;npl_e General Description and Location General Description and Location
SF1A Core SF1A - East s.ide-of Mouth of the
Passaic River
Core SF1B - East side of Mouth of Passaic Core SF8A - Nav gaﬁbn Channel east of

SF1B . .

River (Duplicate) CDF
SF2A Core SF2A - West side of Mouth of Core SF8B - Navigation Channel east of

Hackensack River CDF (Duplicate
SF2B Core SF2B - West side of Mouth of

Hackensack River (Duplicate)

Core SF9A - Eastern mudflats east of CDF

Core SF6A - Navigation Channel, east of
Port of Newark

SF9A and SF8 location
SF3A Core SF3A - Navigation Channel of Mouth SFOB Core SF9B - Eastern mudflats east of CDF
of Passaic River and SF8 location (Duplicate)
SF3B Core SF3B - Navigation Channel of Mouth SF10A Core SF10A - Eastern mudflats east of
of Passaic River (Duplicate) Port of Elizabeth
SF4A Core SF4A - Eastern mudflats, NE Newark SF10B Core SF10B - Eastern mudflats east of
Bay, North of I-78 Newark Bay Bridge Port of Elizabeth (Duplicate)
Core SF4B - Eastern mudflats, NE Newark
SFAB Bay, North of I-78 Newark Bay Bridge SF11B Core SF11B - 80}1 thwestern mudflats,
. western portion of the mudflats
(Duplicate)
Core SF5A - Western mudflats, NW Core SF11C -Southwestern mudflats,
SF5A Newark Bay, South of I-78 Newark Bay SF11C western portion of the mudflats
Bridge (Duplicate)
Core SF5C - Western mudflats, NW
SF5C Newark Bay, South of I-78 Newark Bay SF12A Core SF124 - Squthwestern mudflats,
] Dupli eastern portion of the mudflats

Core SF6B - Navigation Channel east of

Core SF12B -Southwestern mudflats,
eastern portion of the mudflats
{Duplicate)

Core SF13A - Naviéatloﬁ Chahne , Soui:h

SF6B Port of Newark (Duplicate) SF13A End of Newark Bay
SF6C Core SF6C - Navigation Channel east of SF13B Core SF13B - Navigation Channel, South
Port of Newark (Triplicate) End of Newark Bay (Duplicate)
SF7A Core SF7A - Eastern mudflats, east of Port SF14A Core SF14A - Eastern mudflats, Southeast
of Newark end of Newark Bay
SF7C Core SF7C - Eastern mudflats, east of Port SF14B Core SF14B -Eastern mudflats, Southeast
of Newark (Duplicate) end of Newark Bay (Duplicate)
Szvr:s:s Ten (10) 10-gallon buckets of water samples collected from near-surface of Newark Bay

13 Confined Disposal Facility
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2.2 FIELD EFFORT SUMMARY

The following list provides a breakdown of the daily field adties during the Phase I Field
Effort:
77 October 16,2012
o The SEI team mobilized the vessel and began coring at location SF3.
o The mobile SEDFlume laboratory was prepared at 80 Lister Ave. { Newark,
NJ).
T October 17,2012
o The SEI team continued coring atlocations SF4, SF5, SF6 and SF7.
o SEI began processing core SF3A at the mobile laboratory.
77 October 18,2012
o The SEI team continued coring at locations SF1, SBE]IS &8 SFO,
SF14.
o No SEDFlume cores were processed on this day.
T October 19,2012
o The SEI team completed the coring effort at locations SF10, SF11 and SF12.
o SEI continued core processing at the mobile laboratory (SF3B and SF6C).
77 October 20-November 4, 2012
o The SEI core collection crew demobilized on October 20, 2012.
o SEDFlume core processing continued until November 4, 201214,
o SEI completed final demobilization from the field site on November 4, 2012.

2.3 FIELD EFFORT METHODS

In order to collect sediment core samples that convalymentiseiizbed surfaces
and preserved internal core structure, it was necessary to push-core. Other methods of
coring (e.g. vibra-coring, gravity coring) potentially lead to surface sediment structure
damage or down-core sediment structure alteration, nehilcdracfewdesirable when
ascertaining the critical shear stresses of in-situ sediments.

2.3.1 SHALLOW WATER CORING

The shallow-water coring system was used when coring in water d epths less than 25 feet. It
consisted of a set of aluminum poles and a cage that was boltedogether in different lengths
depending upon the water depth (Figure 5). A one-way valvaecased to the top of an
empty SEDFlume core barrel. The barrel was inserted into the ca ge and affixed by means of
a hose clamp. The cage was then attached to the proper number o f aluminum poles for the
specific water depth.

The equipment was lowered into the water, and, when at the seaf loor, the operator pushed
the core barrel into the seafloor until sufficient aeens¢tameresvor sufficient
core length recovered. The target length of a recovered cog80acm, and no more than

60 cm 15, If insufficient penetration occurred, the operator resorted t o light tapping with a
post-hammer to assist in driving the core further into thétbAd the core penetrated the

14 A two-day postponement of core processing occurred on 029oB@t2 and October 30, 2012 due to the
passing of Hurricane Sandy.

15 At times, less than 30 cm of material was recoverable from the NBSA.

16 This situation often arises when coring in coarse (e.g. sand) and high density material (e.g. dense clays).
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sediment bed, water was allowed to pass freely through the one- way valve at the top of the
core barrel.

The operator, with the assistance of a technician, then manuallextracted the core from the
bed. The one-way valve closed and created a vacuum whichedtlirisddiment as the
setup was recovered. Upon retrieval, sediment cores were immediately inspected for
quality and disturbance of the sediment surface. Cores that did not meet the quality criteria
were discarded and the process was repeated.

o - .
Figure 5. Shallow-water coring system with cage attached to a recently extracted core.

2.3.2 DEEP WATER CORING

The deep-water coring system used during field sampling efforts was used in water depths
deeper than 25 feet. It comprised a pneumatic piston mounted in a weighted aluminum
frame (Figure 6). A standard SEDFlume core barrel was inserted into the frame and
attached to the piston. The frame was lowered to the seafloor by means of an A-Frame off of

the bow of the coring vessel.
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Once in position, the piston pushed the core barrel indimelme Approximately 400
Ibs of weight in the aluminum frame offset the sediment resistance and provided leverage to
push the core into the sediment bed. As the core wa shp bedewlatiartwas
allowed to escape through a one-way valve near the topretbdreck The core was

extruded from the seafloor (one-way valve closed and provided a vacuum). Upon full
extraction from the seafloor a spring-loaded door closed beneath the core to prevent
sediment from falling out of the core barrel during the transit to the water surface.

Figure 6. Deep-water coring system with SEDFlume core inserted.

SEI personnel typically push-core in water depths up to 20-25 f eet. At greater depths, the
coring equipment becomes unwieldy and the quality of théedxim®aleteriorates. In
deeper waters, SEI partners with Gravity Environmental (SeattléA) to utilize their deep-
water push-coring system. Gravity Environmental assisted SEl on this project in the same
manner.
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2.4 FIELD CORE ANALYSIS

2.4.1 CORES SF1A AND SF1B

Cores SF1A and SF1B were collected from the eastern mudflatieamouth of the Passaic
River. Core SF1A comprised 2-3 cm of tan-colored,iltonmithdeisibl¢ benthic
activity (worms, tubes) and fine organic material (leaves and s ticks) on the surface. Sand
lenses were observed at deeper depths, surrounded by clay and s ilt material. The surface of
core SF1B consisted of 2-3 cm of tan-colored, low-dennidifisiettsand. A 5 cm long
stick was removed from the surface prior to processing. The surface also contained fine
organic material and evidence of small benthic activity (worms, tubes). Sand lenses were
again visible down core. Stiffer, clayey-silt and fine sand wewobserved at the deeper depth
intervals in both cores.

A photograph of the cores aligned with each other is presented in Figure 7. Their respective

erosion rate data are plotted in Figure 8. Because the logarith of 0 is invalid, erosion rates

of zero are shown at a value ofdfi/s for plotting purposes {this holds for all erosion
rate plots presented herein). The sediment surface is plottedt&he top of the graph (where

the depth = 0} with depth into the sediments increasing down the y-axis. Shear stresses
ranging between 0.1 and 6.4 Pa were applied to these gemesralln the erosion rates
decreased with depth into the cores.

The intra-core erosion rate ratios of the depth intervals evaluated in each core are shown in
Figure 9. The numbers plotted on the y-axis represent the start ing depth (i.e. top) of each
interval. The vertical dashed line denotes an erosion rate rati o of 1.0 (i.e. equivalent to the
coreaverage erosion rate for each respective core). Ratios to the rightliafe indicate
depth intervals that were more susceptible to erosion; ratihe keft of the line indicate

less susceptibility to erosion. In general, the near sdimheeets@appeared to be more
susceptible to erosion than those at depth, which is expected behavior in typically
consolidated sediments.

The power law regression fit within each depth interval ofdhes is illustrated in Figure
10. Coefficients derived from the power law least squares regression (i.e., A and n) for
which the r2 value was less than 0.70 are shown in the regression plots foreference but are
omitted from the corresponding tables. Coefficients and regression statistics from the
power law fit analysis are presented in Table 4 and Table 5 for the cores, respectively. The
measured median grain sizes, the computed wet bulK drétiral tdlesarastress
estimates for each depth interval are provided in Table 6 and Table 7.

The vertical profiles of median grain size, dso, and wet bulk density from each core are
presented in Figure 11. The median grain size in SF1A varied lfeveen a maximum of 69.33

um (very fine sand) at the surface and a minimum of 15.45 jime §flt) at a depth 0£9.40

cm. In SF1B, the median grain size was a maximum of é8y3finensdwd) at the
surface and a minimum of 8.45 um (fine silt) at a depth of 7.86m. The core-averaged ds¢ in
SF1A and SF1B was 34.10 pm (coarse silt) and 24.73 pum (medium silt}, respectively?’.

17 All sediment grain size qualitative size descriptions are from the Wentworth Grain Size Chart.
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The wet bulk density in SF1 A varied between a maximum of 1.69 g/ént the surfaceto a
minimum of 1.39 g/cm 3 at a depth 0£4.90 cm. The wet bulk density in SF1B was a maximum
0of 1.49 g/cm3 at the surface and a minimum of 1.35 g/émt a depth of 6.7@m. The core-
averaged wet bulk density in the cores was 1.48 g/cm3and 1.42 g/cm3, respectively.

The critical shear stress estimates, Tincar and Tpower, followed similar down-core trends
within each core, though the magnitudes in SF1B were slightly higher than SF1A at
corresponding depths. The core-averaged linearly interpolated critical shear stress
estimates were 0.93 Pa ahil7 Pa for SF1A and SF1B, respectively; the po wer law core-
averaged estimates were 0.86 Pa and 1.15 Pa for the cores, respectively.

Figure 7. Pre-processing photo of cores SF1A (left) and SF1B (right).
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Figure 8. Down-core erosion rates for SF1A (top) and SF1B (bottom).
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Figure 9. Intra-core erosion rate ratios for SF1A (top) and SF1B (bottom).
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Figure 10. Power law best-fit regression solutions for SF1A (top) and SF1B (bottom).

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc. 21

FOIA_07123_0003595_0032



SF1A
Particle Size (microns)
00 ‘ 1.0
S b
_ 10F
£
<
=
-3
G
= 15+
20
s —&— Bulk Density —@ - Particle Diameter
25..«| fd PR S SRS S SR SN ST ST ST W S SN SR SO S S N S SO S S | ¢
1 1.1 1.2 1.3 1.4 1.5 1.6 1.7
Bulk Density (g/em”3)
SF1B
Particle Size (microns)
00 10 20 30 40 50 60 70
L . ’,ﬂ
Sk -
e //
&
”
.;\
I e
_10h
g I
=
-3
é a
151
20 -
—&— Bulk Density --@ - Particle Diameter
25 s L L 3 ! L i i L L 5 L i i L
1 1.1 1.3 1.4 1.5
Bulk Density (g/cm”3)

Figure 11. Down-core wet bulk density and median grain size
for SF1A (top) and SF1B (bottom).

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc.

22

FOIA_07123_0003595_0033



Table 4. Power law best-fit variables for the measured depth intervals in SF1A.

0.00 4.4 0.000197 | 2.41 | 0.96

1

2 4.90 8.90 0.000667 | 1.01 | 0.93
3 9.40 12.90 0.000347 | 1.44 | 0.83
4 12.90 14.10 0.000069 | 1.58 | 0.96
5 14.10 16.50 0.000025 | 2.66 | 1.00

Table 5. Power law best-fit variables for the measured depth intervals in SF1B.

0.00 3.95 0.000255 | 1.64 | 0.97

1

2 4.00 6.70 0.000126 | 1.82 | 0.98
3 6.70 7.70 0.000097 | 1.29 | 0.98
4 7.80 8.50 0.000074 | 1.16 | 0.75
5 8.80 9.60 0.000029 | 1.85 | 0.93

Table 6. Median grain size, wet bulk density, fraction LOI and critical shear

0.00 69.33 1.69 0.08 0.40 | 0.80 0.80 0.76
4.90 20.60 1.39 0.08 0.40 | 0.80 0.46 0.15
9.40 15.45 1.42 0.07 0.40 | 0.80 0.52 0.42
12.90 34.20 1.43 0.10 0.80 | 1.60 1.28 1.26
14.10 30.93 1.48 0.09 0.80 | 1.60 1.60 1.69
Mean 34.10 1.48 0.08 0.56 | 1.12 0.93 0.86

Table 7. Median grain size, wet bulk density, fraction LOI and critical shear
stress estimates for SF1B.

0.00 69.37 1.49 0.05 0.40 ] 0.80 0.64 0.56

4.00 20.61 1.46 0.07 0.80 | 1.60 1.04 0.88
6.70 11.73 1.35 0.08 0.80 | 1.60 1.28 1.02
7.80 8.45 1.46 0.07 0.80 ] 1.60 1.28 1.30
8.80 13.50 1.36 0.10 0.80 ] 1.60 1.60 1.96
Mean 24.73 1.42 0.07 0.72 ] 1.44 1.17 1.15
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2.4.2 CORES SF2ZA AND SFZ2B

Cores SFZA and SF2B were collected from the mudflawesi¢éomgxtdng of the

mouth of the Hackensack River. Core SF2A comprised of 2-4 cmtafi-colored, low-density

silt and fine sand on the surface, with some fine organic mateial visible. One 1 cm long snail

was observed at the downstream end of the core (when loaded into SEDFlume). Darker-

colored silt and fine sand was visible below, with lensesnalf sisible further down-core.
Core SF2B also consisted of 2-4 cm of tan-colored, $olw-adeth§ine sand on the
surface. Darker-colored silt and fine sand existed atpthemard d ayer of coarse

sand was visible beginning at a depth of 30 cm. Small worms afide organics were visible
within the surface fluff layer. Both cores conlpyisedidtiffied,ftne sand at
deeper depths.

A photograph of the cores aligned with each other is presented in Figure 12. Their
respective erosion rate data are plotted in Figure 13esSheranging between 0.1

and 6.4 Pa were applied to these cores. The intraradeeratbsiomf the depth
intervals evaluated in each core are shown in Figure 14. The eosion rates in SF2A generally
decreased with depth. The erosion rates in SF2B also decreased with depth, but to a lesser

extent. The erosion rate ratios in both cores generally decreased with depth.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

15. Coefficients and regression statistics from the poitvaralisis dre presented in

Table 8 and Table 9 for the cores, respectively. The measured m edian grain sizes, and the

computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 10 and Table 11.

The vertical profiles of dso and p, from each core are shown in Figure 16. For both cores, the
median grain size was largest at the surface and decreased withpth. The surface median
grain size in each core was 38.04 pm and 44.95 pm for SF2A and SF2B, respectively (coarse

silt for both). The core-averagegid cores SF2ZA and SF2B was 24.10 pm and 23.18 pum,
respectively {medium silt for both).

The wet bulk density in SF2A was lowest at the surface and geradly increased with depth

into the core. In SF2B, the wet bulk density increased immediat ely below the surface, and
then decreased slightly with depth. The core-averaged wet bulk density in the cores was
1.49 g/cm3and 1.46 g/cms3 for SF2A and SF2B, respectively.

The critical shear stress estimates in each core generallgasadmwith depth, though the
down-core magnitudes calculated at deeper depths in SF2ZA were | arger than those in SF2B.
The core-averaged linearly interpolated critical shear stress estimates were 0.68 Pa and
0.57 Pa for SF2A and SF2B, respectively; the core-averaged powe r law estimates were 0.86
Pa and 0.62 Pa for the cores, respectively.
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1 0.00 0.000642 | 1.69 | 0.91
2 3.30 6.50 0.000245 | 1.59 | 0.86
3 6.50 9.20 0.000280 | 1.54 | 0.82
4 9.35 11.00 0.000095 | 1.53 | 0.96
5 11.40 14.05 0.000017 | 2.90 | 0.97

Table 9. Power law best-fit variables for the measured depth intervals in SF2B.

1 0.00 2.55 0.000356 | 1.81 | 0.98
2 2.55 6.10 0.000254 | 1.94 | 0.93
3 6.10 9.20 0.000268 | 1.57 | 0.82
4 11.00 14.30 0.000233 | 1.78 | 0.83
5 14.30 15.95 0.000134 | 1.40 | 0.98

Table 10. Median particle size, wet bulk density, fraction LOI and critical shear
stress estimates for SF2A.

0.00 38.04 1.38 0.06 0.10 | 0.20 0.20 0.33
3.30 24.78 1.44 0.06 0.20 | 0.40 0.40 0.57
6.50 23.71 1.57 0.05 0.20 | 0.40 0.40 0.51
9.35 22.34 1.52 0.05 0.40 | 0.80 0.80 1.03
11.40 11.63 1.56 0.05 0.80 | 1.60 1.60 1.83
Mean 24.10 1.49 0.05 0.34 | 0.68 0.68 0.86

Table 11. Median particle size, wet bulk density, fraction LOI and critical shear

0.40

0.00 44.95 1.38 0.05 0.20 | 0.40 0.50
2.55 20.81 1.49 0.05 0.40 | 0.80 0.56 0.62
6.10 21.79 1.50 0.06 0.40 | 0.80 0.56 0.53
11.10 10.50 1.48 0.05 0.40 | 0.80 0.54 0.62
14.30 17.85 1.45 0.07 0.40 | 0.80 0.80 0.81
Mean 23.18 1.46 0.06 0.36 | 0.72 0.57 0.62
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2.4.3 CORES SF3A AND SF3B

Cores SF3A and SF3B were collected from within the navigationhannel limits of the mouth

of the Passaic River. It was very difficult to obtain wndéstmesbat this location. The
core material in both cores consisted of a large amoamtadéningaleaves and
twigs). The organic material likely caused the core structure to be very porous. As the cores
were extracted and brought out of the water, a largeiaaften pperaélated up
through the core, causing disturbances to the core structure an d surface. Because the one-
way valve at the top of the core barrel provided a vacuum totaén the material in the core
during extraction, once the coring system broke the water surfa ce, the porous core material
allowed air to be pulled through the sediment due to the overlying vacuum. As a result,
many of the initial core recoveries failed, requiring a large n umber of attempts to retrieve
acceptable cores for analysis. The cores that werecasstubly are dlesaribed
here.

The surface of core SF3A comprised a light-colored 1 nesedinefit layer over a
tan-colored 5 cm silty layer of material. At deeper depths, theediment was darker-colored

and some air pockets (gas pockets) were visible. Throngdlysist, the core was
observed to contain a large amount of organic material (leaves and sticks) mixed with silty

and sandy sediment. A strong petroleum odor was sensed atthe d eepest analyzed depth
interval. The surface of core SF3B consisted of 2-3 cm of a tan-colored, low-density silt
layer. The top 6-7 cm of SF3B, including the surface, compdismgy and loose-clumped
material entrained with organic material. This core also contained a large amount of organic
material down-core, mixed with silts and sands. In botle nmatesidl became stiffer

and more difficult to erode with depth.

A photograph of the cores aligned with each other is presented in Figure 17. Their
respective erosion rate data are plotted in Figure 18esSSheranging between 0.1

and 6.4 Pa were applied to these cores (the maximum shear stres s applied to SF3B was 3.2

Pa). The intra-core erosion rate ratios of the depdhalnbdrvlaln each core are
shown in Figure 19. The erosion rates and ratios varied littlevith depth. The exception was

one depth interval in each that was significantly more suscepti ble to erosion (at a depth of
12.5 cm in SF3A and at the surface in SF3B).

The power law regression fit within each depth interval ofdhes is illustrated in Figure

20. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 12 and Table 13 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 14 and Table 15.

The vertical profiles of dsp and py, from each core are presented in Figure 21. For both cores,

the median grain size was largest at the surfacewith dlegthc Tha serk-
averaged dsp in SF3A and SF3B was 32.75 um {coarse silt) and 29.7msilt)( medi
respectively.

The wet bulk density in SF3A varied from a maximum of 1.38 g/crdat a depth of 5.20 cm to
a minimum of 1.24 g/cm3 at a depth of 12.90 cm. The wet bulk density in SF3B varied
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between a maximum of 1.38 g/cm3 at the surface and a minimum of 1.23 g/cm3 at a depth of
10.20 cm. The core-avera ged wet bulk density in the cores was 1.33 g/cm 3and 1.28 g/cm3
for SF3A and SF3B, respectively.

The critical shear stress estimates in each core indicated little variation with depth. The
overall core-averages were similar between SF3A and SF3B: The linearly interpolated
critical shear stress estimates were 0.38 Pa and 0.40 Pa for cores SF3A and SF3B,
respectively; the power law estimates were 0.30 Pa and 0.35 Pa, respectively.

o

Figure 17. Pi‘e-jjrocesm g photo of cores SF3A (left) and SF3B (rlght).
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Figure 20. Power law best-fit regression solutions for SF3A (top) and SF3B (bottom).
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1 0.00 1.60 0.001219 | 2.23 | 1.00
2 2.30 3.10 0.000982 | 0.74 | 1.00
3 5.20 8.40 0.000582 | 2.37 | 0.99
4 9.00 12.30 0.000518 | 2.76 | 0.98
5 12.50 21.60 0.002980 | 1.39 | 0.92

d

Table 13. Power law best-fit variables for specified depth intervals in core SF3B.

1 0.00 5.20 0.011690 | 2.82 | 0.97
2 5.65 9.90 0.000899 | 2.78 | 0.99
3 10.20 14.50 0.001052 | 2.94 | 0.99
4 15.00 20.10 0.001629 | 2.97 | 0.96
5 20.30 25.70 0.001335 | 2.13 | 1.00

Table 14. Median particle size, wet bulk density, fraction LOI and critical shear
stress estimates for SF3A.

0.00

55.28

1.35

0.07

0.20 | 0.40 0.32 0.33

2.30 38.81 1.36 0.06 0.20 | 0.40 0.24 0.05

5.20 21.21 1.38 0.09 0.20 | 0.40 0.40 0.48

9.00 26.37 1.33 0.09 0.40 | 0.80 0.52 0.55

12.50 22.09 1.24 0.14 0.40 | 0.80 0.43 0.09
Mean 32.75 1.33 0.09 0.28 | 0.56 0.38 0.30

Table 15. Median particle size, wet bulk density, fraction LOI and critical shear

66.16

stress estimates for SF3B.

0.00 1.38 0.11 0.10 | 0.20 0.20 0.18
5.65 15.12 1.24 0.17 0.20 | 0.40 0.40 0.45
10.20 15.24 1.23 0.15 0.40 | 0.80 0.48 0.45
15.00 18.53 1.26 0.13 0.40 | 0.80 0.46 0.39
20.30 33.50 1.30 0.13 0.40 | 0.80 0.45 0.30
Mean 29.71 1.28 0.14 0.30 | 0.60 0.40 0.35
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2.4.4 CORES SF4A AND SF4B

Cores SF4A and SF4B were collected from the eastern mudflats al ong the northeast side of
Newark Bay and north of the I-78/Newark Bay Bridge. Core SF4Aoanprised 2-3 cm of tan-
colored, low-density silt on the surface, with many small benthic organisms (worms and
tubes) visible. Below the surface, the material was darker-colo red and became stiffer with
depth, consisting of clayey-silt and sand. Sand was visible at the bottom 6 cm of the core,
approximately; and an additional sediment sub-sample was collec ted from this material for
characterization. The surface of Core SF4B consisted of a 2-3 ¢ m low-density, tan-colored
layer of silt with a large amount of fine organic materiatmallworms or other benthic
organisms. At deeper depths, the material became stiffer and more difficult to erode,
comprised of clayey-silt and fine sand.

A photograph of the cores aligned with each other is presented in Figure 22. Their
respective erosion rate data are plotted in Figure 23esSheranging between 0.1

and 12.8 Pa were applied to these cores. The intra-core erosion rate ratios of the depth
intervals evaluated in each core are shown in Figure 24. In both cores, the erosion rates
decreased slightly with depth, which is expecte dmsbliggié¢d sBdintents. In
both, erosion susceptibility trends varied slightly with depth, but decreased at the deepest
depths.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

25. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 16 and Table 17 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 18 and Table 19.

The vertical profiles of d 50 and p from each core are presented in Figure 26. The median

grain size in core SF4A varied very little down-core: betweena minimum of 11.71 pm {fine

silt) at a depth 0f 4.90 cm to a maximum of 16.40 pm (medium si It) ata depth of 18.40 cm.

The median grain size in core SF4B also varied little down-core: between 21.94 pm
{(medium silt) at the surface to 24.68 um at a depth of 13.50 cm. One exception to this
generalization was in SF4B where s of 10.87 um (fine silt) was measured at a depth of

9.40 cm. The core-averaged d 50 in the cores was 18.46 um and 20.85 pm (medium silt for
both), respectively.

The wet bulk density in SF4A varied between 1.2agfhmsurface to a maximum of
1.78 g/cm?3 at a depth of 32.00 cm. The wet bulk density in SF4B gyam3la éhe
surface and a maximum of 1.51 g/cm 3at a depth of 17.20 cm. The core-averaged wet bulk
density in the cores was 1.47 g/cm?3 and 1.42 g/cm3, respectively.

The critical shear stress estimates in each core fluctuated slightly with depth, but, in
general, became larger down-core. The overall core-averages wer e similar between SF4A
and SF4B: The linearly interpola ted critical shear stress estim ate core-averages were 0.95
Pa and 0.89 Pa, respectively; the power law estimates were 0.80 Pa and 0.74 Pa,
respectively.
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Figure 22. Pre-processing photo of cores SF4A (left) and SF4B (right).
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Figure 23. Down-core erosion rates for SF4A (top) and SF4B (bottom).
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Figure 24. Intra-core erosion rate ratios for SF4A (top) and SF4B (bottom).
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Figure 25. Power law best-fit regression solutions for SF4A (top) and SF4B (bottom).
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Figure 26. Down-core wet bulk density and median grain size

for SF4A (top) and SF4B (bottom).
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Table 16. Power law best-fit variables for the measured depth intervals in SF4A.

1 0.00 4.60 0.000276 | 2.36 | 0.98
2 4.90 8.50 0.000110 | 2.51 | 1.00
3 9.10 13.20 0.000393 | 1.85 | 0.99
4 13.50 18.00 0.000414 | 1.72 | 0.98
5 18.40 22.80 0.000032 | 2.86 | 0.98

Table 17. Power law best-fit variables for the measured depth intervals in SF4B.

0.00 4.85 0.000278 | 2.53 | 0.95

1

2 5.25 9.30 0.000328 | 1.87 | 0.99
3 9.40 13.20 0.000193 | 2.29 | 0.97
4 13.50 16.30 0.000094 | 2.25 | 0.95
5 17.20 24.50 0.000178 | 1.97 | 0.99

Table 18. Median grain size, wet bulk density, fraction LOI and critical shear
stress estimates for SF4A.

0.00 12.08 1.25 008 |040]080| o064 0.65
4.90 11.71 1.44 007 |080]160| 1.04 0.96
9.10 12.57 1.43 007 |o080]|160] 089 0.48
13.50 12.70 1.41 007 |o080]|160] 090 0.44
18.40 16.40 1.51 006 |o080]|160] 128 1.49
32.00 45.29 1.78 0.12 n/a | n/a n/a n/a
Mean 18.46 1.47 008 |072]|144| o095 0.80

Table 19. Median grain size, wet bulk density, fraction LOI and critical shear
stress estimates for SF4B.

0.00 21.94 1.26 0.08 0.40 | 0.80 0.64 0.67

5.25 24.10 142 0.07 0.80 | 1.60 0.90 0.53
9.40 10.87 1.45 0.07 0.80 | 1.60 0.92 0.75
13.50 24.68 1.44 0.06 0.80 | 1.60 1.04 1.03
17.20 22.64 1.51 0.06 0.80 | 1.60 0.96 0.75
Mean 20.85 1.42 0.07 0.72 | 1.44 0.89 0.74
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2.4.5 CORES SF5A AND SF5C

Cores SF5A and SF5C were collected from the western mudflats, bong the northwest side of
Newark Bay and south of the [-78/Newark Bay Bridge. Core SF5Aomprised 2-3 cm of tan-
colored, silt and fine sand on the surface, with darker-colorerhterial at depths of 2-6 cm;
and then even darker-colored material visible from 6-24 cm. At 24 cm, the material was tan-
colored which persisted to the bottom of the core. There wésarid fine sand throughout
the core. The tan-colored material at a depth of 24 cm was very  stiff material, sufficient to
cause bending of the metal sampling spoon during sampling.

The surface of core SF5C consisted of 3-4 cm of tan-colored silt and fine sand with worms or
stringy organic material visible at, and immediately belmeaiftfate layer. Dark gray-

colored silty material existed beneath the surface, and a tanetored clayey material existed
at depths deeper than this, similarly to core SF5A. Material in both cores became stiffer and

more difficult to erode with depth.

A photograph of the cores aligned with each other is presented in Figure 27. Their
respective erosion rate data are plotted in Figure 28esSheranging between 0.1

and 6.4 Pa were applied to these cores. The intraradeeratbsiomf the depth
intervals evaluated in each core are shown in Figure 29etal ghaerosion rates and

ratios decreased with depth into the cores.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

30. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 20 and Table 21 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 22 and Table 23.

The vertical profiles of d 5o and p, from each core are shown in Figure 31. The median grain

size in SF5A varied between 33.56 pm (coarse silt) at a depthfd.90 cm and 15.06 pm (fine
silt) at a depth of 15.70 cm. The median grain size in SF5C deeased with depth from 31.87
um (coarse silt) at the surface to 14.32 pym (fine pthtpfat2&2@ em. The core-
averaged dso in SF5A and SF5C was 22.36 ym and 21.11 pm (medium silt for bo  th cores),
respectively.

The wet bulk density in SF5A varied between 1.45 g/cfnt the surface and 1.67 g/cm3 ata
depth of 15.70 cm. The wet bulk density in SF5C was 133 thé¢cmurface and 1.80
g/cm3at a depth of 15.30 cm. The core-averaged wet bulk deadsyeinwas 1.57
g/cm3and 1.60 g/cms3, respectively.

The critical shear stress estimates in each core increased with increasing depth into the
core. The overall core-averages were similar between SF5A and SF5C: The linearly
interpolated critical shear stress estimate core-averages were 0.80 Pa and 0.91 Pa,
respectively; the power law estimates were 0.80 Pa and 0.99 Pa, respectively.
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Figure 28. Down-core erosion rates for SF5A (top) and SF5C (bottom).

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc.

47

FOIA_07123_0003595_0058



Core SF5A

3.9

8.7

(wo) rearsyuy ada(g jo 11e18

«© ™~
- uy
pa -~

10" 10'
Erosion Rate Ratio

10"

107

Core SF5C

ol

<
3

©
@

(ud) rearsqug Yda(g jo yre1s

™ @
(] uy
-~

10° 10'
Erosion Rate Ratio

10

107

SEDFlume Data Report - FINAL

Newark Bay, New Jersey
Sea Engineering, Inc.

48

FOIA_07123_0003595_0059



Figure 29. Intra-core erosion rate ratios for SF5A (top) and SF5C (bottom).
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Figure 30. Power law best-fit regression solutions for SF5A (top) and SF5C (bottom).
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Figure 31. Down-core wet bulk density and median grain size
for SF5A (top) and SF5C (bottom).
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1 0.00 3.75 0.000882 | 1.48 | 0.76
2 3.90 8.45 0.000366 | 1.71 | 0.95
3 8.70 11.20 0.000102 | 2.03 | 0.94
4 11.80 15.70 0.000072 | 2.52 | 0.90
5 15.70 19.50 0.000066 | 2.57 | 0.93

Table 21. Power law best-fit variables for the measured depth intervals in SF5C.

1 0.00 3.10 0.000780 | 1.90 | 0.89
2 3.30 8.10 0.000425 | 2.01 | 0.97
3 8.60 12.20 0.000024 | 3.78 | 0.99
4 12.20 15.10 0.000040 | 2.90 | 1.00
5 15.30 19.00 0.000052 | 2.75 | 0.99

Table 22. Median grain size, wet bulk density, fraction LOI and critical shear
stress estimates for SF5A.

0.00 24.27 1.45 0.05 0.05 ] 0.10 0.10 0.23
3.90 33.56 1.56 0.05 0.40 | 0.80 0.52 0.47
8.70 19.14 1.64 0.03 0.40 | 0.80 0.80 0.99
11.80 19.75 1.52 0.03 0.80 | 1.60 1.28 1.14
15.70 15.06 1.67 0.03 0.80 | 1.60 1.28 1.17
Mean 22.36 1.57 0.04 0.49 | 0.98 0.80 0.80

Table 23. Median grain size, wet bulk density, fraction LOI and critical shear

0.00 31.87 1.38 0.05 0.10 | 0.20 0.20 0.34
3.30 26.93 1.57 0.03 0.40 | 0.80 0.52 0.49
8.60 16.17 1.65 0.04 0.80 | 1.60 1.28 1.47
12.20 14.32 1.59 0.04 0.80 | 1.60 1.28 1.38
15.30 16.24 1.80 0.03 0.80 | 1.60 1.28 1.27
Mean 21.11 1.60 0.04 0.58 | 1.16 0.91 0.99
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2.4.6 CORES SF6A, SF6B, AND SF6C

Cores SF6A, SF6B, and SF6C were collected from within thatimvégannel east of the
Port of Newark, just south of the I-78/Newark Bay Bridge. Sifi& comprised 4-5 cm of
loose, clumpy silt and sand mixed with a large am o wmtenifl (legzesi and
twigs). The material at deeper depths consisted of silt, sand and shell hash, and became
stiffer with depth, containing stiff clayey-silt and coarse sand. Core SF6B consisted ofa 1 cm
tan-colored low-density silt layer overlying darker-colored coarse sand, shell hash and
organic material. The material became stiffer and more difficul t to erode with depth, and
comprised clayey-silt and coarse sand.

The surface of core SF6C comprised 3-4 cm of tan-colored sedime nt and a large amount of
shells and organic detritus on the surface. One 15-cm long wndnharge pieces of shells
and woody debris were removed prior to the analysis. 8afacg, thgeneral, the
core contained darker-colored coarse sand and shell hash. Shells, organic material and
coarse sand were encountered throughout the core, some larger p ieces requiring removal
before continuing with the analysis. A petroleum odor was sensed at the bottom of SF6C.

A photograph of the cores aligned with each other is presented in Figure 32. Their
respective erosion rate data are plotted in Figure 3 3esShemanging between 0.1

and 3.2 Pa were applied to these cores. The intraradeeratbsiomf the depth
intervals evaluated in each core are shown in Figusien3rhteTthemdsrwere
different within each core: In core SF6A, the erosion rates deased slightly with depth; in

core SF6B, the erosion rates increased with deptlSf&al dheérerosipa rates
remained relatively constant with depth. The erosion rate ratidrends of each core followed

the same trends as the erosion rates.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

35. Coefficients and regression statistics from the poitvaralsis 4re presented in
Table 24, Table 25, and Table 26 for the cores, respectively. T he measured median grain
sizes, and the computed wet bulk densities and critical shear stresses for each depth
interval are provided in Table 27, Table 28, and Table 29.

The vertical profiles of d 5o and py from each core are presented in Figure 36. The median

grain size in SF6A decreased from a maximum of 49.39 um (coarse silt) at a depth of 2.60

c¢m to a minimum of 10.53 pm (fine silt) at a depth of 11.FBeanedian grain size in
SF6B varied between a minimum of 8.21 um (fine silt)fatelamdur maximum of
194.30 um (fine sand} at a depth 0f 13.40 cm. The median grain size in SF6C varied between

a maximum of 158.70 um (fine sand) at the surface and a minimunof 42.51 um (coarse silt)

at a depth of 5.00 cm. The core-averagedid cores SF6A, SF6B, and SF6C was 26.16 um,
60.82 um, and 87.90 um, respectively.

The wet bulk density in SF6A varied between a minimum of 1.31 f£m3 at the surface and a

maximum of 1.47 g/cm3 at a depth of 11.60 cm. The wet bulk density in SF6B was a
minimum of 1.27 g/cm?3 at the surface and a maximum of 1.92 g/cm 3 at a depth of 13.40 cm.

The wet bulk density in SF6C varied between a minimum of/ti3dag a depth of 5.00
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cm and a maximum of g/&fP at a depth of 13.80 cm. The copgedawetrtlk
density in the cores was 1.36 g/cm3, 1.57 g/cm3, and 1.87 g/cms3, respectively.

The critical shear stress esti mates in each core were of low magnitudes wit h little down-
core variation. The overall core-averages were similar between all cores though: The
linearly interpolated critical shear stress estimate core-averages were 0.29 P a, 0.41 Pa and
0.34 Pa for the cores, respectively; the power law estimates were 0.30 Pa, 0.3 1 Pa and 0.33
Pa, respectively.
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Figure 33. Down-core erosion rates for SF6A (top), SF6B (middle) and SF6C (bottom).
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Figure 36. Down-core wet bulk density and median grain size
for SF6A (top), SF6B (middle) and SF6C (bottom).

Table 24. Power law best-fit variables for the measured depth intervals in SF6A.

0.00 2.00 0.004953 | 2.50 | 1.00

1

2 2.60 5.90 0.002391 | 2.77 | 0.99
3 6.30 8.70 0.001453 | 2.63 | 0.95
4 8.90 11.20 0.001241 | 2.59 | 0.89
5 11.50 14.00 0.000607 | 1.23 | 0.95

Table 25. Power law best-fit variables for the measured depth intervals in SF6B

1 0.00 2.70 0.001305 | 2.81 | 0.97
2 3.05 7.50 0.001581 | 1.40 | 0.99
3 8.40 13.40 0.007317 | 4.44 | 0.95
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0.00 4.00 0.004426 | 2.97 | 0.98

1

2 5.00 9.10 0.011061 | 4.06 | 1.00
3 9.30 13.30 0.009314 | 444 | 0.88
4 13.80 18.30 0.006944 | 4.30 | 0.93

Table 27. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF6A

0.00 39.33 1.31 0.06 0.20 | 0.40 0.24 0.21

2.60 49.39 1.32 0.12 0.20 | 0.40 0.32 0.32
6.30 14.12 1.35 0.07 0.20 | 0.40 0.30 0.36
8.90 17.45 1.33 0.06 0.20 | 0.40 0.30 0.38
11.50 10.53 1.47 0.07 0.20 | 0.40 0.30 0.23
Mean 26.16 1.36 0.08 0.20 | 0.40 0.29 0.30

Table 28. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF6B.

0.00 8.21 1.27 0.04 0.20 | 0.40 0.40 0.40

3.05 29.12 1.67 002 |040]080| o044 0.14
8.40 11.63 1.44 004 |o020]040] o040 0.38
13.40 194.30 1.92 0.01 n/a | n/a n/a n/a
Mean 60.82 1.57 003 |027]053]| 041 0.31

Table 29. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF6C

0.00 158.70 1.87 0.03 0.20 | 0.40 0.28 0.28

5.00 42.51 1.84 002 |020]040]| o028 0.31
9.30 44,57 1.87 002 |020]040] o040 0.36
13.80 132.20 1.90 002 |020]040] o040 0.37
18.30 61.51 1.90 0.01 n/a | n/a n/a n/a
Mean 87.90 1.87 002 |020]040| 034 0.33
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2.4.7 CORES SF7A AND SF7C

Cores SF7A and SF7C were collected from the eastern mudflass,of the Port of Newark.
Core SF7A comprised 1-2 cm of tan-colored, low-density silt and fine sand layer overlying 6-

8 cm of a tan-colored, higher density silt and sand layer. Semems and stringy organics
were visible on the surface. Deeper than this, the materdatkenbrown-colored and
became stiffer with depth. The surface of core SF7C consisted o {1-2 cm of tan-colored silt
and sand of lower density than layers beneath. The material was darker-colored at deeper
depths with the exception of a light gray-colored silt and sandayer at approximately 32 cm.
One large {1 cm x 2 cm dimension) clam was removed from the sur face prior to analysis.
Small worms were visible on the core surface. Several clams and some shells and shell hash
were observed at deeper depths.

A photograph of the cores aligned with each other is presented in Figure 37. Their
respective erosion rate data are plotted in Figure 3 8esSheranging between 0.1

and 6.4 Pa were applied to these cores. The intraradeeratbsiomf the depth
intervals evaluated in each core are shown in Figure 39etal ghaerosion rates and

ratios decreased with depth into the cores.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

40. Coefficients and regression statistics from the poitvaraligsis 4re presented in

Table 30 and Table 31 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 32 and Table 33.

The vertical profiles of d 50 and p from each core are presented in Figure 41. The median

grain size in SF7A varied between a minimum of 24.22 pm (medisilt) at the surface to a
maximum of 65.40 um (very fine sand) at a depth of 7.00 cm. The median grain size in SF7C
varied down-core from a maximum of 60.11 pum (coarse silt) at a depth of 3.30 cm to a
minimum of 33.18 um (coarse silt) at a depth of 6.60 cm. The coe-averaged dso in SF7A and
SF7C was 43.05 um and 48.89 um, respectively (coarse silt for both cores).

The wet bulk density in SF7A varied between a minimum of 1.35 f£m3 at the surface and a
maximum of 1.61 g/cm? at a depth of 7.00 cm. The wet bulk density in SF7C increasewith
depth from a minimum of 1.43 g/cm 3 at the surface to a maximum of 1.58 g/ctmta depth
0f 11.80 cm. The core-averaged wet bulk density insthB3cg/fces srad 1.50
g/cm3, respectively.

The critical shear stress estimates in each core generaBysiattwith down-core depth.
The overall core-averages were similar between all cores: The 1 inearly interpolated critical
shear stress estimate core-averages were 1.04 Pa and 1.15 Pa, r espectively; the power law
estimates were 1.18 Pa and 1.37 Pa, respectively.
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Figure 38. Down-core erosion rates for SF7A (top) and SF7C (bottom).
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Figure 39. Intra-core erosion rate ratios for SF7A (top) and SF7C (bottom).
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Figure 40. Power law best-fit regression solutions for SF7A (top) and SF7C (bottom).
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Figure 41. Down-core wet bulk density and median grain size
for SF7A (top) and SF7C (bottom).
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1 0.00 2.60 0.000320 | 2.05 | 0.80
2 2.60 6.80 0.000103 | 2.56 | 0.95
3 7.00 10.10 0.000086 | 2.39 | 0.92
4 10.70 13.20 0.000018 | 3.12 | 1.00
5 13.35 15.10 0.000036 | 2.29 | 0.94

Table 31. Power law best-fit variables for the measured depth intervals in SF7C.

0.00 3.00 0.000327 | 2.47 | 0.98

1

2 3.30 6.60 0.000104 | 2.68 | 0.97
3 6.60 9.00 0.000043 | 2.83 | 0.88
4 9.10 11.50 0.000011 | 3.16 | 0.87
5 11.80 14.10 0.000014 | 3.03 | 0.93

Table 32. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF7A.

0.00 24.22 1.35 0.05 0.20 | 0.40 0.40 0.57
2.60 54.58 1.61 0.04 0.40 | 0.80 0.80 0.99
7.00 65.40 1.61 0.04 0.40 | 0.80 0.80 1.07
10.70 34.80 1.50 0.05 0.80 | 1.60 1.60 1.74
13.35 36.26 1.56 0.06 0.80 | 1.60 1.60 1.56
Mean 43.05 1.53 0.05 0.52 | 1.04 1.04 1.18

Table 33. Median grain size, wet bulk density, fraction LOI and critical shear
tress for SF7C

0.00 48.41 1.43 0.04 0.40 | 0.80 0.64 0.62

3.30 60.11 1.47 0.05 0.40 | 0.80 0.80 0.98
6.60 33.18 1.47 0.06 0.80 | 1.60 1.12 1.34
9.10 40.83 1.55 0.05 0.80 | 1.60 1.60 1.99
11.80 61.90 1.58 0.06 0.80 | 1.60 1.60 1.90
Mean 48.89 1.50 0.05 0.64 | 1.28 1.15 1.37
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2.4.8 CORES SF8A4 AND SF8B

Cores SFBA and SF8B were collected from the navigastiofnthehGomfiedd
Disposal Facility (CDF). Core SF8A comprised 10-12 cm of tan-colored silt and fine sand
layer on the surface. At deeper depths, the matekénkobored mel dtiffer,
containing clayey-silt and sand. The surface of core SF8B statséf 10 cm of tan-colored
silt and fine sand with darker-colored silt and céathe {fhei htaberial became
stiffer with depth. Some red/brown-colored clayey materiadbvgasved at a depth of 22
cm, approximately. Some gas pockets or gas bubbles were visible down-core in both cores.

A photograph of the cores aligned with each other is presented in Figure 42. Their
respective erosion rate data are plotted in Figure 4 3eShepanging between 0.1

and 6.4 Pa were applied to these cores. The intraradeeratbsiomf the depth
intervals evaluated in each core are shown in Figure 44. The $4A erosion rates varied with
depth, first decreasing and then increasing at deeper depths. T he SF8B erosion rates also

varied with depth, decreasing slightly at the deepest depths. For both cores, erosion
susceptibility varied with depth, remaining relatively consistent down-core.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

45. Coefficients and regression statistics from the poitvaraligsis 4re presented in

Table 34 and Table 35 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 36 and Table 37.

The vertical profiles of d 50 and p from each core are presented in Figure 46. The median
grain size in SF8A varied between a maximum of 15.13 jln) ffinleessurface to a
minimum of 9.26 pm (fine silt) at a depth of 7.00 cm. The nmeghiain size in SF8B varied
between a minimum of 10.24 um (fine silt) at a depth of 3.00 crip a maximum of 13.92 pm
(fine silt) at a depth of 6.20 cm. The core-averaged d 5o in SF8A and SF8B was 12.74 pm and
11.71 pum, respectively (fine silt for both cores).

The wet bulk density in SF8A varied between 1.29 g/cAnt the surface and 1.38 g/cm3 ata
depth of 15.60 cm. The wet bulk density in SF8B was 1343 th¢cmrface and 1.50
g/cm3 at a depth of 12.00 cm. The core-averaged wet bulk deasidyeinwas 1.34
g/cm3and 1.37 g/cms, respectively.

The critical shear stress estimates in each core slightly increased with down-core depth,
though the magnitudes were larger in SF8B than SF8 Ay ihbeepdlntearcritical
shear stress estimate core-averages were 0.50 Pa and 0.75 Pa for SF8A and SF8B,
respectively; the power law estimates were 0.58 Pa and 0.76 Pa, respectively.
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igure 2. Pre-processin photoof cores SF8 (left) and SF8B ( ig.

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc. 69

FOIA_07123_0003595_0080



Core SF8A
or e
+- 0.1 P
o y 4--0.2P
o - 0.4P
5 . - (3.8 P
/ --e--1.6 P
® v - -3.2P
" —+—6.4P
N
et 10 N
g
=
=9
[
a 15
20+ «No Erosion Measured
25 : L L 1 H }
10° 10* 10° 167 10" 10°
Erosion Rate {cm/s)
Core SF8B
®
Ve
/// A S
.: \‘\
. N
\\.\ '
S H
S !
ey i
@ [
/// Fl
// !
) 7 N
%) e s
ot q, p ra
ﬁ ' v
(=9 . i
Q X i
[ N
Ay 3
® {
v
20+
. «No Erosion Measured
25 L btk i 1 1 n i
10° 10" 10° 107 10" 10°
Erosion Rate (cm/s)

Figure 43. Down-core erosion rates for SF8A (top) and SF8B (bottom).
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Figure 44. Intra-core erosion rate ratios for SF8A (top) and SF8B (bottom).
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Figure 45. Power law best-fit regression solutions for SF8A (top) and SF8B (bottom).
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Figure 46. Down-core wet bulk density and median grain size
for SF8A (top) and SF8B (bottom).
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1 0.00 2.50 0.000412 | 1.01 | 0.79
2 2.60 6.80 0.000176 | 2.30 | 0.94
3 7.00 10.00 0.000220 | 1.49 | 0.96
4 10.10 14.00 0.000343 | 1.81 | 0.94
5 15.60 19.90 0.000208 | 2.68 | 0.95

Table 35. Power law best-fit variables for the measured depth intervals in SF8B.

0.00 2.80 0.000404 | 2.02 | 0.97

1

2 3.00 6.00 0.000186 | 3.34 | 0.82
3 6.20 11.60 0.000265 | 3.45 | 0.93
4 12.00 16.40 0.000084 | 2.89 | 1.00
5 16.60 21.30 0.000275 | 2.31 | 0.95

Table 36. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8A.

0.00 15.13 1.29 0.06 0.05 ] 0.10 0.10 0.24
2.60 11.47 1.32 0.07 0.40 | 0.80 0.64 0.78
7.00 9.26 1.38 0.06 0.40 | 0.80 0.64 0.59
10.10 12.94 1.32 0.08 0.40 | 0.80 0.51 0.51
15.60 14.88 1.38 0.05 0.40 | 0.80 0.60 0.76
Mean 12.74 1.34 0.06 0.33 | 0.66 0.50 0.58

Table 37. Median grain size, wet bulk density, fraction LOI and critical shear
tress for SF8B

0.00 10.70 1.29 0.06 0.20 | 0.40 0.40 0.50
3.00 10.24 1.31 0.07 0.40 | 0.80 0.64 0.83
6.20 13.92 1.40 0.07 0.40 | 0.80 0.80 0.75
12.00 11.88 1.50 0.07 0.80 | 1.60 1.04 1.06
16.60 11.82 1.35 0.06 0.80 | 1.60 0.89 0.65
Mean 11.71 1.37 0.07 0.52 | 1.04 0.75 0.76
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2.4.9 CORES SF9A AND SF9B

Cores SF9A and SF9B were collected from the eastern mudfhstofeoring location SF8
and the CDF. Core SF9A comprised 1-2 cm tan-colored silt and fine sand over darker colored
silt and fine sand. Small worms and organic detritus were stick ing up from the surface. The
surface of core SF9B, as well, consisted of 1-2 cm of tan-coloed silt and fine sand. One small
worm was observed on the surface, and organic material wadevitmimediately beneath
the surface layer. Both cores became stiffer with depth, containing clayey-silt and fine sand.

A photograph of the cores aligned with each other is presented in Figure 47. Their
respective erosion rate data are plotted in Figure 4 8eShepanging between 0.1
and 12.8 Pa were applied to these cores. The intra-core erosion rate ratios of the depth
intervals evaluated in each core are shown in Figure 49. thoaobes, erosion rates and
ratios generally decreased with depth.

The power law regression fit within each depth interval ofdhes is illustrated in Figure
50. Coefficients and regression statistics from the poitvamalisis 4re presented in
Table 38 and Table 39 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 40 and Table 41.

The vertical profiles of d 50 and p from each core are presented in Figure 51. The median
grain size in SF9A varied very little with depth, from a mimiofi8.05 pm (fine silt) ata
depth of 5.15 cm to a maximum of 13.93 um (fine silt) ata dept h of 7.50 cm. The median
grain size in SF9B also showed 1 ittle variation: between 8.74 pm (fine silt) at the surface to
16.62 pm (medium silt) at a depth of 7.70 cm. The core-averaged dse in SF9A and SF9B was
11.53 pm and 11.62 pm, respectively (fine silt in both cores).

The wet bulk density in SF9A varied between a minimum of 1.23 frm3 at the surface and a
maximum of 1.44 g/cm3 at a depth of 2.70 cm. The wet bulk density in SF9B was a
maximum of 1.41 g/cm 3 at a depth of 7.70 cm and a minimum of 1.37 g Atna depth of
8.40 cm. The core-averaged wet bulk density in the coreswas 1. 37 g/cm3and 1.38 g/cm3,
respectively.

The critical shear stress estimates in each core increased with down-core depth; the
magnitudes were slightly larger at depth in core SF9A than SH$8linearly interpolated

critical shear stress estimate core-averages were 1.45 Paand 1 .33 Pa for SF9A and SF9B,

respectively; the power law estimates were 1.58 Pa and 1.52 Pa, respectively.
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Figure 48. Down-core erosion rates for SF9A (top) and SF9B (bottom).
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Figure 49. Intra-core erosion rate ratios for SF9A (top) and SF9B (bottom).
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Figure 50. Power law best-fit regression solutions for SF9A (top) and SF9B (bottom).
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Figure 51. Down-core wet bulk density and median grain size

for SF9A (top) and SF9B (bottom).
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1 0.00 2.70 0.000413 | 2.13 | 0.91
2 2.70 5.00 0.000075 | 2.00 | 0.97
3 5.15 7.50 0.000025 | 3.13 | 0.90
4 7.50 8.40 0.000041 | 1.79 | 0.97
5 8.60 12.30 0.000001 | 3.82 | 0.97

Table 39. Power law best-fit variables for the measured depth intervals in SF9B.

1 0.00 2.40 0.000235 | 2.98 | 0.93
2 2.50 4.80 0.000125 | 1.66 | 0.98
3 5.10 7.70 0.000104 | 1.86 | 0.86
4 7.70 8.30 0.000035 | 1.58 | 0.96
5 8.40 11.40 0.000002 | 3.40 | 0.95

Table 40. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF9A.

0.00 11.84 1.23 0.06 0.40 | 0.80 0.52 0.51
2.70 10.09 1.44 0.06 0.80 | 1.60 1.28 1.16
5.15 8.05 1.39 0.07 0.80 | 1.60 1.28 1.55
7.50 13.93 141 0.06 0.80 | 1.60 1.60 1.65
8.60 13.75 1.39 0.06 1.60 | 3.20 2.56 3.02
Mean 11.53 1.37 0.06 0.88 | 1.76 1.45 1.58

Table 41. Median grain size, wet bulk density, fraction LOI and critical shear
for SF9B

0.00 8.74 - 0.05 0.40 | 0.80 0.64 0.75
2.50 11.48 1.38 0.06 0.40 | 0.80 0.80 0.87
5.10 8.86 1.38 0.06 0.80 | 1.60 1.04 0.98
7.70 16.62 141 0.06 0.80 | 1.60 1.60 1.95
8.40 12.42 1.37 0.05 1.60 | 3.20 2.56 3.03
Mean 11.62 1.38 0.06 0.80 | 1.60 1.33 1.52
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2.4.10 CORES SF104 AND SF10B

Cores SF10A and SF10B were collected from the eastern mudflats east of the Port of
Elizabeth. Core SF10A comprised 2-3 cm of tan-colored silt and sandy-silt overlying brown-
colored silt and sand beneath. Small benthic organisms (0.5 cm dimension) were visible on

the surface. The surface of core SF10B consisted of a 2-dhawlptred, low-density silt

and fine sand surface. Material beneath was darker-colored. Fine, stringy organics were
visible on the surface. Deeper material in both cores was highe r in density and contained
small visible gas bubbles.

A photograph of the cores aligned with each other is presented in Figure 52. Their
respective erosion rate data are plotted in Figure 53esSheranging between 0.1

and 6.4 Pa were applied to these cores. The intraradeeratbsioaf the depth
intervals evaluated in each core are shown in Figure 5dsidthmtes in core SF10A
remained relatively constant with depth, increasing slightly at the deepest depths. The
erosion rates in core SF10B decreased beneath the surface layer . For both cores, erosion
susceptibility did not vary much with depth.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

55. Coefficients and regression statistics from the poitvamnlsis dre presented in

Table 42 and Table 43 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 44 and Table 45.

The vertical profiles of d 50 and p from each core are presented in Figure 56. The median
grain size in SF10A varied very little with depth: between a mi nimum of 8.57 pm (fine silt)
at a depth of 4.60 cm and a maximum of 11.08 pm (firedepth oft9.30 cm. The
median grain size in SF10B also varied little with depéh: datinémum of 8.71 um
(fine silt) at a depth of 7.30 cm and a maximum of 10.38 um (fie silt) at a depth of 3.70 cm.
The core-averaged dso in SF10A and SF10B was 9.68 pm and 9.42 um, respectively (fingilt
for both cores).

The wet bulk density in SF10A varied between a minimum of 1.gfcm? at the surface and

amaximum of 1.37 g/cm 3 at a depth of 19.10 cm. The wet bulk density in SF10B varied
between a minimum of 1.20 g/cm3 at the surface and a maximum of 1.36 g/cm3at a depth of

16.00 cm. The core-averaged wet bulk density in the coreswas 1 .33 g/cm3and 1.32 g/cm3,
respectively.

The critical shear stress estimates in SF10A vary little down-c ore; those in SF10B increase
slightly with depth. In general, those computed in SF10B are larger: The linearly
interpolated critical shear stress estimate core-averages were 0.48 Pa and 0.62 Pa,
respectively; the power law estimates were 0.44 Pa and 0.64 Pa, respectively.
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Figure 53. Down-core erosion rates for SF10A (top) and SF10B (bottom).
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Figure 54. Intra-core erosion rate ratios for SF10A (top) and SF10B (bottom).
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Figure 55. Power law best-fit regression solutions for SF10A (top) and SF10B (bottom).
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Figure 56. Down-core wet bulk density and median grain size
for SF10A (top) and SF10B (bottom).
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1 0.00 4.10 0.000420 | 1.97 | 0.98
2 4.60 9.30 0.000430 | 2.00 | 0.99
3 9.30 13.80 0.000356 | 2.15 | 0.91
4 13.80 18.10 0.001121 | 2.12 | 1.00
5 19.10 25.40 0.000663 | 1.93 | 0.94

Table 43. Power law best-fit variables for the measured depth intervals in SF10B.

1 0.00 3.50 0.001118 | 1.61 | 1.00
2 3.70 7.00 0.000295 | 2.04 | 0.85
3 7.30 10.30 0.000214 | 2.40 | 0.89
4 10.40 15.80 0.000161 | 3.34 | 0.99
5 16.00 21.90 0.000188 | 2.51 | 0.96

Table 44. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF10A.

0.00 10.47 1.20 0.07 0.20 | 0.40 0.40 0.48
4.60 8.57 1.36 0.07 0.40 | 0.80 0.52 0.48
9.30 11.08 1.36 0.06 0.40 | 0.80 0.56 0.55
13.80 9.19 1.37 0.06 0.40 | 0.80 0.46 0.32
19.10 9.12 1.37 0.06 0.40 | 0.80 0.47 0.38
Mean 9.68 1.33 0.07 0.36 | 0.72 0.48 0.44

Table 45. Median grain size, wet bulk density, fraction LOI and critical shear
tress for SF10B

0.00 8.89 1.20 0.08 0.10 | 0.20 0.20 0.22
3.70 10.38 1.35 0.07 0.40 | 0.80 0.52 0.59
7.30 8.71 1.32 0.08 0.40 | 0.80 0.64 0.73
10.40 9.86 1.36 0.07 0.40 | 0.80 0.80 0.87
16.00 9.24 1.36 0.07 0.80 | 1.60 0.96 0.78
Mean 9.42 1.32 0.08 042 | 0.84 0.62 0.64
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2.4.11 CORES SF11B AND SF11C

Cores SF11B and SF11C were collected from the westesauthh ufdflhe Bort of
Elizabeth and in proximity to the western shoreline. Core SF11B comprised 1-2 cm of tan-
colored, low-density silt andefiand over dark gray- and tan -colored silt and clayey-silt.
At a depth of 25 cm, a light gray-colored silt and clayelawéttexisted and persisted for
the remainder of the core. The surface of core SF11C consistedf a 2-3 cm tan-colored layer
of silt and sand overlying 20-22 cm of dark-colored silt amdl Same coarse sand lenses
were visible down-core and at the bottom of the core. Both corebecame stiffer with depth,
and a strong petroleum odor was sensed throughout both cores.

A photograph of the cores aligned with each other is presented in Figure 57. Their
respective erosion rate data are plotted in Figure 58esShemnging between 0.1

and 6.4 Pa were applied to these cores. The intraradeeratbsiomf the depth
intervals evaluated in each core are shown in Figure 59. largkmore SF11B featured a
decrease in erosion rate with depth; however, at a depth of 10 cm, the erosion rate
increased significantly (order of magnitude or more). The expla nation for this is unknown

at present. The down-core erosion rates in core SF11C were vari able, indicating layers of
easier- and more-difficult-to-erode sediments. Akin to the down -core erosion rate trends,

the erosion susceptibility varied with depth in both cores.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

60. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 46 and Table 47 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 48 and Table 49.

The vertical profiles of d 50 and p from each core are presented in Figure 61. The median

grain size in SF11B varied between very fine and fine silt: fim a maximum of 10.24 ym ata

depth of 2.70 cm to a minimum of 5.35 pm at a depth of 5.80 cm. The median grain size in

SF11C generally increased with depth from a minimum of 5.23 prfwery fine silt) ata depth

0f 6.90 cm to a maximum of 16.04 pm (medium silt) atl280eqnihThé core-

averaged dso in SF11B and SF11C was 6.90 um and 8.82 pm, respeftitieedly {very
medium silt).

The wet bulk density in SF11B increased from a minimum of g/8th3 at a depth of 2.70
cm to a maximum of 1.45 g/cm3 at a depth of 10.20 cm. The wet bulk density in SF11C
varied down-core between a minimum of 1.26 g/cm3 at a depth of 11.20 cm and a maximum
of1.44 g/cm3at a depth of 6.90 cm. The core-averaged wet bulk densieyxdneslwas
1.35 g/cm3and 1.33 g/cms, respectively.

The critical shear stress estimates in both cores increase with down-core depth. The overall
core-averages were similar: The linearly interpolated critical shear stress estimates were

1.08 Pa and 1.18 Pa, respectively; the power law estimates were 1.20 Pa and 1.13 Pa,
respectively.
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Figure 58. Down-core erosion rates for SF11B (top) and SF11C (bottom).
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Figure 59. Intra-core erosion rate ratios for SF11B (top) and SF11C (bottom).
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Figure 60. Power law best-fit regression solutions for SF11B (top) and SF11C (bottom).
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Figure 61. Down-core wet bulk density and median grain size

for SF11B (top) and SF11C (bottom).

SEDFlume Data Report - FINAL

Newark Bay, New Jersey
Sea Engineering, Inc.

94

FOIA_07123_0003595_0105



1 0.00 2.10 0.000354 | 1.61 | 1.00
2 2.70 5.10 0.000316 | 1.27 | 0.80
3 5.80 8.00 0.000010 | 3.63 | 0.94
4 8.00 9.80 0.000010 | 3.31 | 0.86
5 10.20 14.30 0.000039 | 3.78 | 0.96

Table 47. Power law best-fit variables for the measured depth intervals in SF11C.

1 0.00 2.10 0.000182 | 245 | 0.95
2 240 6.80 0.000094 | 2.80 | 1.00
3 6.90 11.20 0.001541 | 1.35 | 0.77
4 11.20 12.60 0.000017 | 2.63 | 0.89
5 12.80 15.30 0.000018 | 3.12 | 1.00

Table 48. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF11B.

0.00 7.62 1.31 0.06 0.20 | 0.40 0.40 0.46
2.70 10.24 1.30 0.11 0.40 | 0.80 0.52 0.40
5.80 5.35 1.31 0.06 0.80 | 1.60 1.60 1.87
8.00 5.69 1.40 0.05 0.80 | 1.60 1.60 1.99
10.20 5.58 1.45 0.05 0.80 | 1.60 1.28 1.29
Mean 6.90 1.35 0.07 0.60 | 1.20 1.08 1.20

Table 49. Median grain size, wet bulk density, fraction LOI and critical shear

stress for SF11C

0.00 6.64 1.27 0.08 0.40 | 0.80 0.80 0.78
2.40 7.11 1.27 0.08 0.80 | 1.60 1.04 1.02
6.90 5.23 1.44 0.05 0.80 | 1.60 0.84 0.13
11.20 9.09 1.26 0.13 0.80 | 1.60 1.60 1.98
12.80 16.04 1.39 0.10 0.80 | 1.60 1.60 1.74
Mean 8.82 1.33 0.09 0.72 | 1.44 1.18 1.13
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2.4.12 CORES SF12A AND SF12B

Cores SF12A and SF12B were collected from the western mudflats, south of the Port of
Elizabeth and along the eastern edge of the mudflats. Core SF12 A comprised 1 cm of a tan-
colored fluff layer of sand and silt over 10 cm of light tan-co lored sand and silt. A few small
benthic organisms were visible on the surface. Deeper material was darker brown-colored
clayey-silt and sand of increasing stiffness. The surface of co re SF12B consisted of 1-2 cm of
tan-colored silt and fine sand over darker-colored, and increas ingly stiffer, clayey-silt and
sand. A few small worms were visible on the surface.

A photograph of the cores aligned with each other is presented in Figure 62. Their
respective erosion rate data are plotted in Figure 63esSheranging between 0.1

and 12.8 Pa were applied to these cores. The intra-core erosion rate ratios of the depth
iterayls emluatd irrach coreeathownnFigire 64.0F bth cores, erosion rate
generally decreased with depth. Core SF12B, however, showed an increase in erosion rate
at depths of approximately 8-10 cm before erosion ratesddomlgaraase. For both,

erosion susceptibility followed similar patterns to that of the respective down-core erosion
rates.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

65. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 50 and Table 51 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 52 and Table 53.

The vertical profiles of dso and py, from each core are presented in Figure 66. Both cores had
variable median grain sizes with depth including a spike in gra in size beneath the surface.
The median grain size in SF12A varied between a minimum of 5.96 pym (very fine silt) at the
surface and a maximum of 33.55 pum (coarse silt) at a dept®5afrt The median grain
size in SF12B varied between a maximum of 43.56 um (coarse silt) ata depth of 5.20 cm to a
minimum of 17.78 um (medium silt) at a depth of 8.10 cm. Thermwaveraged d 5o in SF12A
and SF12B was 17.16 um and 24.96 um, respectively {(medium silt for both cores).

The wet bulk density in SF12A varied between a minimum of 1.42cm3 at the surface and

a maximum of 1.65 g/cm3 at a depth of 6.85 cm. The wet bulk density in SF12B varied

between a minimum of 1.43 g/cm3 at the surface and a maximum of 1.63 g/cm3at a depth of
5.20 cm. The core-averaged wet bulk density in the coreswas 1. 54 g/cm3and 1.56 g/cm3,
respectively.

The critical shear stress estimates in both cores generaldgenvith down-core depth.

The overall core-averages were similar: The linearly interpolated critical shear stress
estimates were 1.30 Pa and 1.34 Pa, respectively; the power lavestimates were 1.29 Pa and
1.37 Pa, respectively.
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Figure 63. Down-core erosion rates for SF12A (top) and SF12B (bottom).
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Figure 64. Intra-core erosion rate ratios for SF12A (top) and SF12B (bottom).
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Figure 65. Power law best-fit regression solutions for SF12A (top) and SF12B (bottom).
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Figure 66. Down-core wet bulk density and median grain size

for SF12A (top) and SF12B (bottom).
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0.00 3.10 0.000349 | 1.79 | 0.88

1

2 3.30 6.80 0.000028 | 3.79 | 1.00
3 6.85 10.50 0.000049 | 3.09 | 0.97
4 11.00 12.40 0.000038 | 2.12 | 0.95
5 12.50 15.30 0.000034 | 2.04 | 0.88

Table 51. Power law best-fit variables for the measured depth intervals in SF12B.

1 0.00 4.70 0.000273 | 2.37 | 1.00
2 5.20 8.00 0.000141 | 1.66 | 0.99
3 8.10 12.50 0.000350 | 2.14 | 0.87
4 12.50 13.20 0.000038 | 1.66 | 1.00
5 13.30 15.70 0.000006 | 2.57 | 0.89

Table 52. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF12A.

0.00 5.96 142 0.05 0.20 | 0.40 0.40 0.50

3.30 17.96 1.56 0.04 0.80 | 1.60 1.28 1.40
6.85 33.55 1.65 0.03 0.80 | 1.60 1.28 1.26
11.00 13.08 1.47 0.04 0.80 | 1.60 1.60 1.58
12.50 15.23 1.58 0.04 1.60 | 3.20 1.92 1.69
Mean 17.16 1.54 0.04 0.84 | 1.68 1.30 1.29

Table 53. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF12B

0.00 23.69 1.43 0.05 0.40 | 0.80 0.64 0.65
5.20 43.56 1.63 0.04 0.80 | 1.60 1.04 0.81
8.10 17.78 1.54 0.04 0.80 | 1.60 0.86 0.56
12.50 18.20 1.62 0.04 0.80 | 1.60 1.60 1.80
13.30 21.59 1.58 0.04 1.60 | 3.20 2.55 3.02
Mean 24.96 1.56 0.04 0.88 | 1.76 1.34 1.37
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2.4.13 CORES SF13A AND SF13B

Cores SF13A and SF13B were collected from within the navigatiochannel, southeast of the

Port of Elizabeth, in the south end of Newark Bay. Initial athepts to core at the pre-project
selected coordinates were unsuccessful 18 Core barrels returned to the surface full of clear
water and, at times, cracked, indicating that the seafloor was not being penetrated and
possibly consisting of a hard substrate. This is an arkp rbasted and dredged; it is
possible that the material comprised rock. The coring lewastsbifted due east to the
opposite side of the navigation channel where fine sediment, ca pable of being cored, was
discovered.

Core SF13A comprised 10 cm of silt and sandy silt oweloreddsiltkiayer. The
surface layer was very low-density and the low-density!® material beneath this surface layer
persisted to a depth of atleast 25 c¢m (the depth at which thanalysis reached). Some small
benthic organisms and fine organic material were observedsanfalte. The surface of
core SF13B consisted of 1-2 cm of a tan-colored fluff layer of silt and fine sand encompassed
within a 10 cm tan-colored layer of silt and sand. Maeeperldepths was darker-
colored silt and sand. Similarly to core SF13A, the material remained of low-density
throughout the processing depth.

A photograph of the cores aligned with each other is presented in Figure 67. Their
respective erosion rate data are plotted in Figure 68esShemanging between 0.1
and 6.4 Pa were applied to these cores. Figure 69 displays thimtra-core erosion rate ratios
of the depth intervals evaluated in each core. Epasitap tdtes @nd sratios
generally decreased with depth.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

70. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 54 and Table 55 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 56 and Table 57.

The vertical profiles of d 50 and p from each core are presented in Figure 71. The median
grain size in SF13A varied little with depth, between 5.64 um ( very fine silt) and 9.84 pm
(fine silt). The median grain size in SF13B also varied little ~ with depth between 5.94 ym
(very fine silt) to 10.66 pm (fine silt). The core-averagdd 8F13A and SF13B was 8.32
um and 7.49 pm, respectively (at the threshold of very fine to fine silt for both cores).

The wet bulk density in SF13A varied between a minimum of 1.g2cm3 at the surface and

amaximum of 1.33 g/cm 3 at a depth of 11.50 cm. The wet bulk density in SF13B varied
between a minimum of 1.22 g/cm3 at the surface and a maximum of 1.32 g/cm3at a depth of

13.20 cm. The core-averaged wet bulk density in the cores was 1.30 g/cm3in both cores.

18 [nitial attempts were along the western edge of the navigation channel in this reach.
19 Low-density characterization is qualitative, bemddi® bleel mgichostiffer material sampled
beneath surface layers in other cores {(namely, the mudflat cores).
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The critical shear stress estimates in both cores increased wirehdebslw ithe o
linearly interpolated critical shear stress estimate core-averages were 0.62 Pa for both

cores; the power law estimates were 0.65 Pa and 0.76 Pa, for SF13A and SF13B,
respectively.

Figur Pre-procein pht of cores SFlA(le nd SF13B (right).
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Figure 68. Down-core erosion rates for SF13A (top) and SF13B (bottom).
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Figure 70. Power law best-fit regression solutions for SF13A (top) and SF13B (bottom).
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Figure 71. Down-core wet bulk density and median grain size
for SF13A (top) and SF13B (bottom).
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1 0.00 1.90 0.000853 | 1.22 | 0.76
2 1.90 5.50 0.000610 | 2.45 | 1.00
3 5.50 6.50 0.000208 | 1.40 | 0.97
4 6.60 11.50 0.000123 | 2.94 | 0.98
5 11.50 15.70 0.000084 | 2.95 | 1.00

Table 55. Power law best-fit variables for the measured depth intervals in SF13B.

0.00 2.30 0.001117 | 1.00 | 0.76

1

2 2.50 4.90 0.000186 | 3.08 | 0.82
3 5.60 8.30 0.000191 | 3.45 | 1.00
4 8.30 11.90 0.000096 | 2.70 | 0.96
5 13.20 16.40 0.000093 | 2.70 | 0.96

Table 56. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF13A.

0.00 9.58 1.22 0.08 0.05 ] 0.10 0.10 0.17
1.90 7.72 1.29 0.06 0.40 | 0.80 0.52 0.48
5.50 8.84 1.32 0.07 0.40 | 0.80 0.64 0.59
6.60 9.84 1.33 0.07 0.40 | 0.80 0.80 0.93
11.50 5.64 1.33 0.07 0.80 | 1.60 1.04 1.06
Mean 8.32 1.30 0.07 0.41 | 0.82 0.62 0.65

Table 57. Median grain size, wet bulk density, fraction LOI and critical shear
str for SF13B.

0.00 5.94 1.22 0.07 0.05 ] 0.10 0.05 0.09

2.50 10.66 1.31 0.06 0.40 | 0.80 0.64 0.82
5.60 7.97 1.32 0.07 0.40 | 0.80 0.80 0.83
8.30 6.24 1.31 0.07 0.40 | 0.80 0.80 1.01
13.20 6.66 1.32 0.07 0.40 | 0.80 0.80 1.03
Mean 7.49 1.30 0.07 0.33 | 0.66 0.62 0.76
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2.4.14 CORES SF14A AND SF14B

Cores SF14A and SF14B were collected from the eastern mudflats in the southeast end of
Newark Bay, east of coring location SF13. Core SF14A compriZged tan-colored, low-
density silt and sand overlying darker-colored, higher density silt and sand. The surface of
core SF14B consisted of 1-2 cm of tan-colored, low-density silind sand. One small orange-
colored worm was visible on the surface and stringy organic material was observed
immediately beneath the surface. At deeper depths, the material became stiffer and
comprised clayey-silt and fine sand. The analysis of both of dse cores was halted after the
fourth depth interval because there was no erosion occurring at an applied shear stress of

1.6 Pa20,

A photograph of the cores aligned with each other is presented in Figure 72. Their
respective erosion rate data are plotted in Figure 7 3eShemanging between 0.1
and 12.8 Pa were applied to these cores. The intra-core erosion rate ratios of the depth
intervals evaluated in each core are shown in Figure 74. thoaobes, erosion rates and
ratios generally decreased with depth.

The power law regression fit within each depth interval ofdhes is illustrated in Figure

75. Coefficients and regression statistics from the poitvamlsis dre presented in

Table 58 and Table 59 for the cores, respectively. The measured median grain sizes, and the
computed wet bulk densities and critical shear stresses for each depth interval are provided
in Table 60 and Table 61.

The vertical profiles of d 50 and p from each core are presented in Figure 76. The median

grain size in SF14A varied around the very fine / fine silt size threshold: 7.58 um to 8.71 pm.

The median grain size in SF14B also varied around the same thshold: fluctuating between

7.49 um and 10.08 pm. The core-averaged d 5o in SF14A and SF14B was 8.22 pm and 8.84
um, respectively (fine silt for both cores).

The wet bulk density in SF14A varied between a minimum of 1.gAcm3 at the surface and

a maximum of 1.38 g/cm3 at a depth of 6.80 cm. The wet bulk density in SF14B varied

between a minimum of 1.21 g/cm3 at the surface and a maximum of 1.45 g/cm3at a depth of
9.20 cm. The core-averaged wet bulk density in the coreswas 1. 32 g/cm3and 1.37 g/cm3,
respectively.

The critical shear stress estimates in both cores increased wit h down-core depth, though
those computed in SF14B at deeper depths were larger than those computed in SF14A at
similar depths. The linearly interpolated critical shear stress estimate core-averages were
1.26 Pa and 1.50 for SF14A and SF14B, respectively; the power | aw estimates were 1.35 Pa
and 1.66 Pa, respectively.

20 Based on hydrodynamic modeling conducted by HDR|Hgdied Mddification was approved
October 29, 2012 that allowed stopping the analysis if no erosiwas observed at an applied shear stress of 1.6
Pa, which is thought to exceed typical shear stresses that would occur at the mudflats within Newark Bay.
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Figure 72. Pre-processing photo of cores SF14A (left) and SF14B (right).
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Figure 73. Down-core erosion rates for SF14A (top) and SF14B (bottom).
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Figure 74. Intra-core erosion rate ratios for SF14A (top) and SF14B (bottom).
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Figure 75. Power law best-fit regression solutions for SF14A (top) and SF14B (bottom).
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Figure 76. Down-core wet bulk density and median grain size
for SF14A (top) and SF14B (bottom).
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1 0.00 2.50 0.000328 | 1.74 | 0.98
2 2.80 6.00 0.000116 | 2.23 | 0.97
3 6.80 7.40 0.000083 | 1.00 | 0.75
4 7.80 12.80 0.000002 | 4.04 | 1.00

Table 59. Power law best-fit variables for the measured depth intervals in SF14B.

0.00 2.60 0.000446 | 1.96 | 0.94

1

2 3.00 7.90 0.000120 | 2.47 | 0.98
3 8.05 8.90 0.000047 | 1.66 | 0.91
4 9.20 11.50 0.000001 | 3.66 | 0.96

Table 60. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF14A.

0.00 8.39 1.21 0.08 0.20 | 0.40 0.40 0.51

2.80 8.71 1.33 0.07 0.40 | 0.80 0.80 0.94
6.80 8.21 1.38 0.06 0.80 | 1.60 1.28 1.21
7.80 7.58 1.36 0.06 1.60 | 3.20 2.56 2.75
Mean 8.22 1.32 0.07 0.75 | 1.50 1.26 1.35

Table 61. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF14B.

0.00 10.08 1.21 0.07 0.20 | 0.40 0.40 0.47

3.00 9.48 1.38 0.06 0.40 | 0.80 0.80 0.93
8.05 7.49 1.45 0.06 0.80 | 1.60 1.60 1.57
9.20 8.33 1.45 0.06 1.60 | 3.20 3.20 3.66
Mean 8.84 1.37 0.06 0.75 | 1.50 1.50 1.66
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SECTION 3 - PHASE Il LABORATORY EFFORT

3.1 LABORATORY ACTIVITIES

The laboratory effort phase of this project took place between November 2012 and March
2013. The effort comprised preparation and setup of SEDFlume co re barrels for seven sets

of consolidation cores, sediment settling measurements and eros ion rate testing with the
SEDFlume. Prior to consolidation, the moisture contents of the preliminary (as sampled and
shipped) slurries were determined and then mixed with the prope r ratio of saline water to
achieve targeted initial slurry concentrations. These slurries were mixed and poured into
the core barrels and allowed to consolidate for the predetermined duration before
processing?zl,

In all, thirty-five sediment cores were reconstructed using the surface sediment grab
material recovered from the NBSA (see Figure 4 for locations). A targeted initial
concentration of 350 g/L was established from each of the five NBSA sampling locations
(SF3-C, SF6-C, SF8-C, SF9-C and SF13-C); two additional concent rations (100 g/L and 125
g/L) were also created from the SF8-C sediments to evaluate the effects of dilution on the
sediment settlement and consolidation process. The core preparation methods and
procedures are described in deta il in the following sections.

3.2 LABORATORY EFFORT METHODS

3.2.1 PREPARATION METHODS

To prepare the slurries for consolidation, it was necessary tfirst homogenize the sediment
material collected from each sampling station location and determine the preliminary
slurry density. The sediment from each location was placed ina separate, large aluminum
container, and mixed?2 A cordless drill and paint stirrer was used to mix the slurries.

A sample of each preliminary slurry mixture was collected and weighed for moisture
content analysis (following the equations in Table 1). The result yielded the preliminary
moisture content (i.e. bulk density) of each mixture, and alloed computation of the proper
sediment-water ratios necessary for each mixture to attain the target initial concentration

for the consoclidation SEDFlume analysis. Table 62 lists the preliminary slurry wet bulk
densities. It should be noted that the slurry wetslaud lestimatds ilkased on
assumptions about the particle density of the material (2.60 g/ cm3) and do not include the
organic content (i.e. organic content was considered 0% at this stage to simplify the
estimates).

211-,4-,7-, 14- and 28-day durations.
22 The preliminary mixing period was typically 5-10 minutessdetermined complete when the material
was visually homogenous.
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Table 62. Moisture content (BD) results of the preliminaryslurry mixtures
{used to determine mixing ratios to reach targetinitial concentrations).

Water Wet Bulk Denstl
Sample ID Tray Wt. (g) | Wet WL (g) | Dry Wt (g) (8/cm)® P

L e e e

SEB-C(3) 2/12/2013 1300 28092 14590

3.2.2 DETERMINING MIXING RATIOS

The following procedure was used to determine the sediment-water ratios from the
measured preliminary wet bulk densities:

1) Assume the following parameter definitions are valid:

The water density is pw» = 1.00 g/cm3

The sediment dry density is ps = 2.60 g/cm3

@s = the solids volume fraction

@ = 1- ¢ porosity or pore space fraction

pa = the dry density or sediment mass concentration (g/cms3)
Pro = the preliminary slurry wet bulk density (g/cm3)

i. This is the density of the slurries mixed from the NBSA grab samples
Ps@s0 = the preliminary slurry concentration (dry bulk density, g/cm3)
Ps s = the targeted initial slurry concentration (dry bulk density, g/cm3)
i. fa=the dilution fraction

o a0 T

= qa

2) The solids volume fraction of the preliminary slurries can be represented as:

T 00 165

3) The preliminary sediment dry bulk density, ps ¢, can be represented as:

U0, 00, [9]
’ 1.65
23 Computed per Equation 5.
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4} Establish the target initial slurry sediment concentration for the SEDFlume analysis.
During this analysis, the following values were used as target initial concentrations:
a. 100g/L(0.100 g/cm?3)
b. 125g/L(0.125 g/cm3)
c. 350g/L(0.350 g/cm?3)

5) The dilution fraction was determined as:
fy D10—=—L [10]

6) The dilution ratio, r, was determined as:

r0 Ja [11]

10/,

where r is the water volume per sediment volume: to make X volumetric units of a slurry at
the targeted initial concentration, mix r volume units of water with ( X+) volume units of
sediment. The targeted initial concentrations prepared for each sampling station location

and results of applying equations 8-11 are listed in Table 63.

Table 63. Phase II Laboratory Effort targeted initial concentrations and mixing ratios.

Prelim Prelim.
e Slurry iti i Sed.
Sample ID B%‘%t Dry Bulk ! Amount
sampie 1D ty | BRBd .
. {gal) {gal)
3

Lo See€l L b7t b Lip ] 0350 i1 00 220 220} 078 F N8 ) 950

RepourCores(Dec2012) [ | [ |

Day
Day)
Day
1.23

SF13-C (4 036 0.350 0.03 0.04 0.04 241 0.09 250
Day)

*Dry bulk density is the mass of the dry solids divided by the volume of the sample.
#1000 g/cm3 =1 g/L

al

1.03

To mimic the natural aquatic state of Newark Bay, sabaseusedtehen creating
sediment slurries instead of freshwater from the tap. The saline water either comprised
Newark Bay seawater (collected during the field effort gmeldstuigghe SEI Santa Cruz,
CA laboratory) or manufactured salt water created witledm®tagQarium salt. CTD
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(conductivity-temperature-depth) water profile measurements were collected of the
Newark Bay seawater at the time of water sample collectionop@rtl9, 2012); therefore,
when preparing saline water with Insta-Ocean®, the target salinity of the water was known.
Insta-Ocean® solutions were measured with a calibrated CTD in the SEI Santa Cruz, CA,
laboratory to verify proper salinity.

3.2.3 POUR AND CONSOLIDATION PROCEDURE

The consolidation cores were poured according to the schedule in Table 64. Six sets of cores
were prepared and processed between November and December 2012. An additional set of
cores was prepared and processed between February and March 2013.

For the cores prepared and processed in November and December 2012, sediment and
water were added in the proper ratios (established in Table 63) to five buckets from each
NBSA sampling station location, slurried, poured into the corresponding core barrels
sequentially and then allowed to consolidate.

The SF8-C(3) core preparation in February and March 2013 differed only in the schedule in
which the cores were poured: each SF8-C(3) core was poured owlifferent day (instead of
sequentially} and allowed to consolidate for the prescribed number of days before
analyzing, allowing for all five cores to be processed on two consecutive days.

All other slurrying and pouring processes remained the same for all cores. Prior to pouring
the targeted concentration slurry into each core, the materialn the buckets was sufficiently
homogenized. A cordless drill with paint stirrer was ubitizedifiimum duration of 1
minute?s. Immediately prior to pouring into a SEDFlume core Harre$ample was
collected from the mixture for moisture content analysis 25. When the mixing was stopped,
the slurry was poured into its respective core barrgltominindizetsediment
settling within the bucket. Slurries were poured throalgh prdwemn spilling and
adhesion of the slurry to the core barrel walls (wlkectiswab absermwvations
difficult).

Immediately upon pouring each slurry into a core, a measurement of the initial slurry height
was recorded to establish the baseline for settlement measurements. Subsequently,
measurements of the settlement of the sediment-water interface were recorded according
to the following schedule for the November and December 2012 cores:

1) Measurements were collected every minute for the first 30 minutes after pouring.
2) Measurements continued every 10 minutes for the next 30 minutes.
a. These procedures were altered for the 350 g/L target initial concentrations
because the amount of rapid settlement was much less than observed in the
lower concentration slurries (100 g/L and 125 g/L).

24 Less mixing time was required immediately prior to pouring because the targeted concentration slurries were
of significantly lower density than the preliminary slurries (i.e. the material mixed much more rapidly).

25 A moisture content measurement from each slurry allowed estima tion of the actual concentration of slurry in

each core barrel, accounting for potentially smadibtdiHemesluesy concentrations from the same

sampling station location.
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b. The settlement of the 350 g/L concentration slurries was measured at least
hourly during the first day.
3) Measurements continued hourly through the remainder of the work day.
4) Measurements continued daily through settlement day 7.
5) Measurements were also collected on day 14 and 28 prior to processing.

As mentioned, the visual sediment settling occurred much more ragdlyfor the lower
concentration slurries (100 g/L and 125 g/L), necessitating mea surements every minute or

10 minutes (Steps 1 and 2). For the 350 g/L concentrations, how ever, settling was visually
slow, prompting SEI personnel to measure settling every 15 minutes (instead of every
minute or 10 minutes) for the first hour. Steps 3-5 were followed for all cores.

Qualitative photographs were taken throughout the first day of core settling. Further, daily
photographs were taken of each core that had yet to be processe d up to settlement day 7.
Immediately prior to processing each core with the SEDFlume, co res were photographed
per standard SEDFlume procedures.

Settling of the SF8-C(3) cores in February and March 2013 was n ot measured as described
above. Rather, an initial and final slurry level was noeasackddére, indicating the
total amount of settlement that occurred during the consolidation duration. Photographs
were taken immediately after pouring each core and just prior to processing.

3.3 LABORATORY EFFORT SUMMARY

Table 64 provides a breakdown of the daily labogamonriing dtiwitaiboratory
effort.
Table 64. Phase Il Laboratory Effort daily activity breakdown.

Date | CoresSlurried | CoresProcessed |Descripton |

Mixed sediments into as-is slurries (in large tin buckets)
for locations SF8-C(1), 125 g/L ‘target initial
concentration, and SF8-C(2), 100 g/L target initial
_ _ concentration. Samples of the initial slurries were dried
11/9/2012 in the oven overnight to determine initial moisture
concentrations. Then, sediment to water ratios were
determined for targeted initial concentrations,
assuming a sediment density of 2.60 kg/m"3.

Mixed sediments into as is slurries (in large tin buckets)
for locations SE3 €, SF6 €, SF9 € and SF13 €. Samples of
the initial slurries were dried in the oven overnight to

11/ 10/2012 determine initial moisture concentrations.  Then
sediment to water ratios were determined for tarfeted
initial concentrations,

SF8-C(1) (125 g/L) Slurried and poured consolidation core sets for two
11/11/2012 | and SF8-C(2) (100 dilutions from location 8: target initial concentrations of
g/L) 125 g/L (for SF8-C(1)}) and 100 g/L (for SF8-C(2)).

The SE13 C cores were initially slurried and poured toa
targeted initlal concentration of 125 g/L. However,
1 Day Cores: SE8 C(2) | when Core SF8C[1) (125 g/L) | Day was being
11/12/2012 SF9 C (350 p/Ljand | (100 o/L); SE8C(1] | processed in SEDFlume, the sediment was still so liquid
SK13 C (350 o/L) (125 g/i] leaked and | like that it leaked around the core piston, losing all
was 1ot processed material through the bottom of the core. Thefefore, it
was decided that all future slurries would target 350
g/L in an attempt to avolid losing more unconsofidated
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11/13/2012

11/14/2012
11/15/2012

11/16/2012

11/17/2012

11/18/2012

11/19/2012

11/20/2012

11/25/2012

11/26/2012

11/27/2012

12/9/2012

28 Day Cores: SC9C | Successfully processed 28 day cores from]SF9-C (350
12/1
- _ (350 /1) and SF13 C | /L) and SF13-C (350 g/L).

SF3-C (350 g/L) and
SF6-C (350 g/L);
SF8-C(1) (125 g/L)
1-Day core was re-
poured for
processing the next
day.

4  Day
Cores:

Re-pour
Locations
SF8-C(1) (125 g/L)
Re-pour and SF13-C
(350 g/L) Re-pour

1 Day Cores: SF9-C (350
g/L); SF13-C (350 g/L)
leaked and was not
processed

1 Day Cores: SE3 C (350
g/L) and SF6C (350
/L]

4 Day Cores: SF8-C(2)
100 g/L; SF8-C(1) 125
g/L leaked and was
processed

4 Day Cores: SF9 C (350
g/L); SF13 C (350 g/1])
leaked and was not
processed

4 Day Cores: SF3-C (350
g/L) and SF6-C (350
g/L)

7 Day Cores: SE8((1)
1125 g/L) and SF8 C(2)
(100 g/L)

7 Day Cores: SF9-C (350
g/L) and SF13-C (350
g/L)

7 Day Cores: SF3 C (350
g/L) and SF6 C (350
g/L)

14 Day Cores: SF8-C(1)
(125 g/L) and SF8-C(2)
(100 g/L)
14 Day Cores: SE9 C
(350 g/L) and SF13 C
(350 9/1)

SF3-C

14 Day Cores:
(350 g/L) and SF6-C
(350 g/L)

28 Day Cores: SF8-C(1)
(125 g/L) and SF8-C(2)
(100 g/L)

sediment material. The location SE8 C cores at lower
concentrations would remain as is (at 125 g/L and 100
g/L} for this experiment. Consolidation core sets (5

SE13 C: tareet initial concentrations of 350 g/L. Core
SEB ((2), 100 /L, was successfully processed.

Core SF9-C (350 g/L) 1 Day was successfully processgd.
Core SF13-C (350 g/L) 1 Day leaked around the bottd
of the piston. Most of the sediment slurry was saved in a
5-gallon bucket, sealed witha lidand placed aside for
later processing (noted as "re-pour” cores below).

Core SEB C(1) (125 g/L) 1 Day (re pour) leaked around

the bottom of the piston, again, and was saved in a 5-

gallon bucket, sealed with a lid and placed aside for later

processing (as a 're pour' core). Processed 1 day dores

from SE3 C (350 g/1) and SE6 C (350 /L) successfully.

Core SF8-C(1) (125 g/L) 4 Day leaked around the
bottom of the piston and was saved in a 5-gallon bucket,

otealed with a lid, and placed aside for later processing.

Core SF8-C(2) 100 g/L was processed successfully.

Core SF9 C (350 o/L) 4 Day was successfully processgd.
Core SF13 C (350 5/1) 4 Day leaked around the bottd

gallon bucket, sealed with a lid and placed aside for later

processing (noted as 're pour’ cores below).

Successfully processed 4 day cores from SF3-C (350
g/L) and SF6-C (350 g/L).

Successfully processed 7 day cores from SE8 ((1)
g/L)and SE8 ((2) (100 8/L).

Successfully processed 7 day cores from SF9-C (350
g/L) and SF13-C (350 g/L).

Successtully processed 7 day cores from SE3 € (350
g/L) and SF6 C (350 8/L).

Processed 14 day cores from SF8-C(1) (125 g/L) and
SF8-C(2) (100 g/L).

Processed 14 day cores from SF9 € (350 g/1jand SF13
C (350 g/L)

Processed 14 day cores from SF3-C (350 g/L) and SF6-C
(350 g/L).

Slurried 4 day re-pour cores from SF8-C(1) (125 g/L)
and SF13-C (350 g/L). Successfully processed 28 day
cores from SF8-C(1) (125 g/L) and SF8-C(2) (100 g/L).
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E e R

1 Day Repour

Cores: Locations | 28 Day Cores: SF3-C | Slurried 1 day re-pour cores from SF8-C(1) (125 g/L)
12/11/2012 | SF8-C(1) (125 g/L) | (350 g/L) and SF6-C | and SF13-C (350 g/L). Successfully processed 28 day

Re-pour and SF13-C | (350 g/L) cores from SF3-C (350 g/L) and SF6-C (350 g/L).

(350 g/L) Re-pour

1 Day Repour Cores:
12/12/2012 Locations SE8 C(1) (125 | Successfully processed 1 day re pour coreslfrom SF8-

g/L) Re pour and SE194 C{1)(125g/L) and SF13 € (350 ¢/L).

C (350 g/L) Re pour

4 Day Re-pour Cores:

Locations SF8-C(1) (125 | Successfully processed 4 day re-pour coresffrom SF8-
12/13/2012 g/L) Re-pour and SF1 .

C (350 g/L) Re-pour

14 Day Core: SF8-

Slurried and poured the 14 day consolidation core from
C(3) (350 g/1) SF8-C(3) (350 g/L) .

3/7/2013 7 Day Core: SF8 ((3) Slurried and poured the 7 day consolidation core from
(350 g/1) SEB C[3) (350 8/1).

3/1/2013

4 Day Core: SF8-C(3) Slurried and poured the 4 day consolidation core from
3/10/2013 (350 g/L) SF8-C(3) (350 g/L).

1 Day Core: SF8 ((3) Shurried and poured the 1 day consolidation core from
J15/00 {350 g/L) SE8 C(3)(350¢/L).

Cores: SF8-C(3) (350 Processed 4 and 7 day cores from SF8-C(3) (350 g/L);

1 Day Re-pour Core: | g/L) 4 and 7 day: coggre SF8-C(1) (350 g/L) 1 Day core leaked aroujpd the

- - ottom of the piston (5 pistons were inside the core
3/14/2013 SFE} C(3) (350 g/L) | SF8C(3) (350 g/L) 1 ttempting to halt the leaking), and was savefl in a 5-
Re-pour day leaked and was nlo

rocessed gallon bucket, re-slurried and re-poured for next-day re-
p ) processing (as a "re-pour” core) .

Cores:  SEB ((3) (350 | Processed 1 (re pour), 14 and 28day cores from SE8

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc. 123

FOIA_07123_0003595_0134



3.4 LABORATORY CORE ANALYSIS

3.4.1 SF3 € CONSOLIDATION CORES (350 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results

The sediment used to construct the SF3-C consolidation cores was collected from the
navigation channel at the mouth of the Passaic River. The mater ial comprised silt, sand, a
large amount of organic detritus (e.g. leaves, sticke]lamedus jdeces of garbage
(e.g. plastic). The surfaces of the SF3-C cores prior to processing were orange-colored, a
characteristic not observed in cores from other locations {most were light tan colored,
indicating oxidation of the sediments on the surface,) thd ovatewveverlying the
sediment surfaces in each SF3-C core remained cloudy through the day of processing
{(where water in the other cores became clear after sediment settlement). In general, the
core descriptions on their respective day of processing were:

~ 1 Day: Very low-density, fluidic surface overlying a slightly m ore dense slurry of silt,
sand and organic material.

T~ 4 Day: Very low-density gelatinous surface consistency that bec ame slightly denser
with depth.

Z 7 Day: Low-density silt and sand surface. Material becamwiti elepeh and
sand-sized particles were observed at the bottom of the core.

Z 14 Day: Low-density silt and sand surface. Organic detritus obsrved throughout the
core. Sand-sized particles were visible at the bottonreoMalerizldbecame
slightly denser with depth.

T 28 Day: Low-density silt and sand surface. Organic detritus obsrved throughout the

core. Amount of visible sand particles at the boethureafedhBheor

material became slightly denser with depth.

Qualitative terms are used throughout the consolidation core discussions and within the

raw (handwritten) notes to describe the material consistencies observed during core
processing. These are included herein in order to best depict the state of the core at the time

of the analysis in a manner other than solely quaqudlitatiwee obEdreations

serve to supplement the measured, quantitative erosion rate and sub-sample sediment
property data. Though the expressions are relative, in general:

1} very lowdensity refers to a fluidic consistency of the slurry (slurry movesKké water
and erodes at the lowest shear stresses).

a. Oftentimes, the sediment of a very low-density material was of such low
resistive strength that the entire surface of the core would be tilted by the
flow - lower upstream and higher downstream, as shressult of the
stress imparted by the flow.

b. This scenario would typically result in sediment flowing off of the
downstream end of the core at very low flow rates.

2) lowdensity refers to a slightly more dense consistency where the material is more
cohesive, resists erosion at the very low shear stresses, but is still fluidic and/or
gelatinous.
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3) soft (eg. “soft clayeysilt”) refers to a material consistency of mayonnaise (stiffer
material that resists erosion but is still very pliable).
a. This material was able to be sub-sampled without disturbing adjacent
sediment.
43 stiff (e.g. “stiff clayey ilt”) refers to a material consistency of peanut butter (stiffer
material that resists erosion and is of higher density).
a. This material, when sub-sampled, separated from adjacent sediment in
clumps.

For all laboratory consolidation core figures herein, the photo graphs and plots are arranged
sequentially by consolidation duration from left to right (and top to bottom). Photographs

of the SF3-C cores are presented in F¥giihe érdsion rate data for the cores are
plotted in Figure 78. Shear stresses ranging betweenFhweré dpplied to these
cores. Aside from the 1-day core, which showed little variation with depth, erosion rates
generally decreased with depth in the cores.

The intra-core erosion rate ratios of the depth intervals evaluated in each core are shown in
Figure 79. Erosion susceptibility increased down-core at 1 day of consolidation. At 4 days of
consolidation, the susceptibility varies slightly with depth. A fter 4 days of consolidation, the
erosion susceptibility decreases with depth, in general.

The power law regression fit within each depth intervei3fGrdahlidation core
sets is illustrated in Figure 80. Coefficients and regression s tatistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, are pre sented in Table 65 to Table

74.

Consolidation Core Set Summary

The temporal variation in down-core sediment properties and computed parameters is
illustrated in Figure 81 through Figure 83. Figure 81 contains the down-core median grain
sizes measured; Figure 82 contains the down-core wet bulk deniies computed; and Figure
83 represents the down-core linearly interpolated critical shear stresses?’.

The down-core structure of the median grain size did not indibamuch variability over the
consolidation duration. Median particle sizes remained in the m edium to coarse silt range
with a slight trend towards larger grain sizes with depthorBlageraged median grain
sizes ranged from 40.30 pm to 44.17 pm.

26 The vertical scale of the photos is not equivalent.

27 Only the linearly interpolated critical shear stresses are shown here as those values occur between 1o and T1.
Those determined by power law regression introduce additional complexity in understanding and are not
plotted.
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The down-core wet bulk density profiles indicate a trend of imasing density both with consolidation duration and depth. After 1
day, the wet bulk density on the surface was 1.21 g/cm3. After 28 days, the wet bulk density at a depth of 23.40 cm was 1.33 g/cm3.

The linearly interpolated critical shear stresses varied slight ly down-core, though indicated an overall increasing trend with depth
and time. Aside from an unexplained anomaly in the 14-day core trend, the core-average linearly interpolated critical shear
stresses increased from 0.19 Pa after 1 day to 0.39 Pa after 28 days.

Figure 77. Pre-processing potos for the SF3-C (350 g/L) consolidation core set.
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Figure 78. Down-core erosion rates for the SF3-C (350 g/L) consolidation core set.

SEDFlume Data Report - FINAL
Newark Bay, New Jersey
Sea Engineering, Inc.

127

FOIA_07123_0003595_0138




Core $F3-C_1Day_350gL Core SF3-C_4Day_350gL Core SF3-C_7Day_350gL
0.625 . i o T r 7

! 4.

1415

Start of Depth Interval {cm)
Start of Depth Interval (cm)
Start of Depth Interval (cm)

217 T

B

=S
B

10° 16" 16 10 10° 10" g 10" 1
Erdsion Rate Ratio Eresion Rate Ratio Erosion Rate Ratio

Core §F3-C_14Day_350gL | CoreSF3-C28Day.350gL,

Start of Depth Interval (em)

Start of Depth Interval (cm)

224 VA

1 107 107 10

10 10
Erosion Rate Ratio Erosion Rate Ratio

Figure 79. Intra-core erosion rate ratios for the SF3-C (350 g/L) consolidation core set.
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Figure 80. Power law best-fit regression solutions for the SF3-C (350 g/L) consolidation core
set (sequential from top to bottom).

Table 65. Power law best-fit variables for specified depth intervals in the SF3-C 1D core.

1 0.00 3.00 0.026669 | 2.75 | 0.88
2 3.30 7.00 0.074513 | 4.09 | 0.92
3 7.10 9.00 0.067813 | 5.36 | 1.00
4 9.80 14.70 0.102716 | 4.61 | 1.00
5 15.60 24.40 0.287895 | 5.62 | 1.00

Table 66. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 1D.

0.00 28.85 1.21 0.14 0.05 ] 0.10 0.10 0.13

3.30 39.10 1.20 013 |o010]020] o016 0.20
7.10 35.24 1.22 015 |o020]040 | o024 0.30
9.80 51.95 1.21 014 |o020]040| o022 0.22
15.60 47.38 1.22 013 |o020]040| o022 0.24
24.40 47.39 1.22 0.13 n/a | n/a n/a n/a*
Mean 41.65 1.21 014 |0.15]030| o019 0.22

*No erosion rate measurements made at this sample depth; there fore, no critical shear stress determinations
are listed.
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0.00 2.70 0.012652 | 2.43 | 0.89

1

2 2.70 5.40 0.020208 | 2.98 | 1.00
3 6.30 11.60 0.012567 | 3.29 | 0.98
4 11.90 16.80 0.008262 | 3.83 | 0.94

Table 68. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 4D.

0.00 46.64 1.22 0.15 0.05 ] 0.10 0.10 0.14

2.70 53.58 1.24 014 |o010]020] o016 0.17
6.30 17.06 1.23 015 |o010]020] o0.20 0.23
11.90 43.19 1.24 013 |o020]040| 032 0.32
16.80 60.38 1.30 0.13 n/a | n/a n/a n/a*
Mean 44.17 1.24 014 |0.11]023| o020 0.21

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

th intervals in the SF

Table 69. Power law best-fit variables for specified dep

3-C7D core.

0.00 4.20 0.022034 | 3.25 | 0.96

1

2 4.20 8.10 0.009479 | 3.75 | 0.86
3 9.10 13.40 0.009292 | 3.88 | 0.92
4 14.10 18.10 0.006428 | 3.75 | 0.98
5 21.30 25.20 0.005574 | 3.54 | 0.97

Table 70. Median grain size, wet bulk density, fraction LOI and criti

0.00 36.66 1.22 013 |o010]020]| o016 0.19
4.20 35.03 1.25 013 |o020]040| 032 0.30
9.10 39.75 1.26 014 |o020]040| 032 0.31
14.10 47.52 1.27 014 |o020]040] 030 0.33
21.30 51.35 1.27 014 |o020]040] 030 0.32
25.20 43.71 1.29 0.15 n/a | n/a n/a n/a*
Mean 42.34 1.26 014 |0.18|036| o0.28 0.29

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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Table 71. Power law best-fit variablesfor specified depth intervals in SF3-C 14D core

1 0.00 2.50 0.030201 | 416 | 1.00
2 3.00 6.60 0.055963 | 4.22 | 1.00
3 6.80 9.50 0.004907 | 2.75 | 0.98
4 22.40 23.40 0.014538 | 3.12 | 1.00

Table 72. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 14D.

0.00 47.79 1.21 013 |020]040| 023 0.25
3.00 44.68 1.26 013 |020]040| 022 0.22
6.80 39.99 1.28 013 |o020]040]| 026 0.24
22.40 43.17 1.29 013 |o020]040 | 023 0.20
23.40 45.54 1.32 0.13 n/a | n/a n/a n/a*
Mean 44.23 1.27 013 |0.20]040| o024 0.23

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 73. Power law best-fit variablesfor specified depth intervals in SF3-C 28D core.

0.00 2.40 0.004557 | 3.45 | 0.97

1

2 2.70 6.30 0.001843 | 2.72 | 1.00
3 6.30 11.50 0.001197 | 2.75 | 0.95
4 11.80 16.90 0.000677 | 3.11 | 1.00
5 17.00 23.40 0.000652 | 2.77 | 0.99

Table 74. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 28D.

0.00 36.70 1.19 0.13 0.20 | 0.40 0.28 0.33

2.70 40.21 1.27 013 |o020]040| 032 0.34
6.30 51.34 1.28 014 |o020]040| 032 0.41
11.80 34.93 1.29 013 |o040] o080 | o052 0.54
17.00 38.29 131 013 |o040] o080 | o052 0.51
23.40 40.30 1.33 0.13 n/a | n/a n/a n/a*
Mean 40.30 1.28 013 |028|056| 039 0.43

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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Figure 82. Down-core wet bulk density for each SF3-C (350 g/L) consolidation core.
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Figure 83. Down core linearly interpolated critical shear stresses for each SF3-C (350 g/L)

consolidation core.
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3.4.2 SF6 € CONSOLIDATION CORES (350 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results

The sediment used to construct the SF6-C consolidation cores was collected from the
navigation channel east of the Port of Newark, just somth78f/Newark Bay Bridge.
The material comprised silt and a large percentage of coarser, sand-sized particles. The
material consolidated very rapidly in the cores, faster than ma terial from other locations,
resulting in relatively shorter core lengths to analyze. In gen eral, the core descriptions on
their respective day of processing were:

Z 1 Day: Very low-density, fluidic surface that becanheddpths Eoavséer,
sand-sized particles were visible at the bottom of the core.

Z 4 Day: Low-density surface that became denser with depth. Stiff, clayey-silt and
sand observed at the bottom of the core.

Z 7 Day: Low-density surface became stiffer with depth.wWatfsidficiently
low-density and cohesion that it was, at times, vacuumed hrtfiitme during the
analysis. At the bottom of the core, the sandy material igiertf§ porous that
water was leaking through the core toward the end of the analys is. Core processing
was halted prior to sampling 5 intervals due to shorter lefigbhe and material
disturbance.

Z 14 Day: Low-density silt and sand surface that became dkdspthwilayey-
siltand sand was observed at the deeper depths. Material atth e bottom was also
vacuumed into the flume during the analysis, halting tiseadtmmespth of 13
cm.

T 28 Day: Low-density silt and sand surface with coarser particles increasing in

number with depth. The material became denser with depth. A coa rsersand layer

was encountered after a blowout near the bottom of the core.

Photographs of the SF6-C cores are presented in Figuresfhkidhlrate data for the
cores are plotted in Figure 85. Shear stresses ranging between 0.1 to 6.4 Pa were applied to
these cores. Erosion rates in all cores generally decreased with depth. An increase in erosion
rate was measured in the final depth interval in the 1-day corpossibly due to the increase
in sand content at that depth.

The intra-core erosion rate ratios of the depth intervals evaluated in each core are shown in
Figure 86. Erosion susceptibility varied slightly, but in general, decreased with depth.

The power law regression fit within each depth intervell6fGrahslidation core
sets is illustrated in Figure 87. Coefficients and regression s tatistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, are pre sented in Table 75 to Table

84.
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Consolidation Core Set Summary

The temporal variation in down-core sediment properties and computed parameters is

illustrated in Figure 88 through Figure 90. Figure 88 contains the down-core median grain

sizes measured; Figure 89 contains the down-core wet bulk deniies computed; and Figure
90 represents the down-core linearly interpolated critical shear stresses.

The down-core frends of the median grain size did not indicate much variability in each
core until the final sub-sample depth, at which point the median grain sizes increased
significantly. Above the deepest sampling depths, the median grain sizes in the cores
remained in the very fine to fine silt range (6.13 pm to 121837 At the deepest sampling

depths, the median grain size increased sharply, between 36.59 pm and 195.90 pm, which is
coarse silt to fine sand. The large range in grain size in the bottom samples is likely a result
of random sediment settling processes and dissimilar sub-sampli ng depths between cores

during the analysis.

Similarly, the down-core wet bulk density profilestiblmdtofitmiddly increasing
density both with time and depth, punctuated by a sharp increasin wet bulk density at the
deepest sampling depth. The data indicate that the material bec omes stiffer with depth and
over time, which is typical of sediments allowed to consolidatkis manner. Surface wet
bulk dentesfor dltk ore ragedbetweeth.1Z2g/an3 ard 1.7 g cr Wet bulk
densities at the deepest sampling depths ranged between 1.57 g/cm?3and 1.99 g/cm3.

The linearly interpolated critical shear stresses increased with depth and consolidation
duration. In general, the core-averaged linearly interpolated critical shear stresses
increased from 0.27 Pa after 1 day to 1.14 Pa after 28 days.
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Figure 84. Pre-processing photos for the SF6-C (350 g/L) consolidation core set.
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Figure 85. Down-core erosion rates for the SF6-C (350 g/L) consolidation core set.
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Figure 86. Intra-core erosion rate ratios for the SF6-C (350 g/L) consolidation core set.
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Figure 87. Power law best-fit regression solutions for the SF6-C (350 g/L) consolidation core
set (sequential from top to bottom).
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Table 75. Power law best-fit variables for specified depth intervals in the SF6-C 1D core

1 0.00 4.10 0.055302 | 293 | 0.93
2 5.40 7.80 0.062190 | 3.96 | 0.92
3 8.10 9.70 0.047048 | 6.16 | 1.00
4 11.80 13.60 0.000872 | 2.08 | 0.92
5 13.70 20.30 0.003381 | 7.28 | 1.00

Table 76. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 1D.

0.00 6.13 1.12 0.08 0.05 ] 0.10 0.10 0.12

5.40 10.85 1.17 008 |o010]020] o016 0.20
8.10 8.40 1.22 007 |020]040]| 032 0.37
11.80 9,90 1.33 006 |020]040| 032 0.35
13.70 12.32 1.40 006 |040]080] 046 0.62
20.30 147.90 1.99 0.01 n/a | n/a n/a n/a*
Mean 32.58 1.37 006 |0.19]038| o027 0.33

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 77. Power law best-fit variables for specified depth intervals in the SF6-C 4D core.

0.00 3.10 0.011679 | 2.65 | 0.89

1
2 3.20 4.80 0.008699 | 3.95 | 0.96
3 5.30 5.70 0.002530 | 2.97 | 1.00
4 5.70 8.00 0.001934 | 3.77 | 1.00
5 9.30 9.50 n/a* | n/a | 050

*Insufficient number of erosion rates to calculate via power law regression.

Table 78. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 4D.

0.00 6.33 1.17 0.09 0.05 ] 0.10 0.10 0.17

3.20 8.27 1.27 008 |o020]040]| 032 0.32
5.30 9.86 1.34 007 |o020]040]| 032 0.34
5.70 9.63 1.35 007 |o040]080| 045 0.46
9.30 12.24 1.42 006 |040]080]| o052 n/a*
9,50 99.73 1.88 0.02 n/a | n/a n/a n/a**
Mean 24.34 1.41 007 |025]050]| o034 0.32

*Insufficient number of erosion rates to calculate via power law regression.
**No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations
are listed.
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1 0.00 2.40 0.003980 | 1.89 | 0.94

2 4.00 6.40 0.002033 | 2.64 | 0.99
3 7.80 8.60 0.000475 | 1.58 | 1.00

Table 80. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 7D.

0.00 7.72 1.14 010 |o005]010]| o0.10 0.14
4.00 7.54 1.26 030 |020]040| 032 0.32
7.80 7.88 1.38 006 |040]080]| o052 0.37
8.60 63.36 1.58 0.04 n/a | n/a n/a n/a*
Mean 21.62 1.34 013 |022]043| o031 0.28

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 81. Power law best-fit variables for specified depth intervals in the SF6-C 14D core

1 0.00 1.60 0.004745 | 4.15 | 0.98
2 5.10 6.00 0.008696 | 4.32 | 1.00
3 6.50 6.80 0.000700 | 2.32 | 1.00
4 7.90 8.20 0.001749 | 3.32 | 1.00
5 8.90 9.40 0.000380 | 0.58 | 1.00

Table 82. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 14D.

0.00 6.49 1.14 009 |020]040] o040 0.39
5.10 8.94 1.29 007 |o020]040 ] 032 0.36
6.50 8.96 1.33 007 |o020]040] o040 0.43
7.90 10.88 1.34 007 |o020]040] o040 0.42
8.90 8.56 1.39 007 |o040]080]| o052 0.10
9.40 36.59 1.57 0.04 n/a | n/a n/a n/a*
Mean 13.40 1.34 007 |024]|048 | o041 0.34

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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Table 83. Power law best-fit variables for specified depth intervals in the SF6-C 28D core

1 0.00 1.40 0.001498 | 3.27 | 0.99
2 1.90 3.90 0.000517 | 2.98 | 0.97
3 4.10 6.60 0.000205 | 2.81 | 0.88
4 6.80 10.40 0.000295 | 2.01 | 0.97
5 10.60 12.50 n/a* | n/a | 050

*Insufficient number of erosion rates to calculate via power law regression.

Table 84. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF6-C 28D.

0.00 6.60 1.15 007 |020]040]| o040 0.44
1.90 7.50 1.23 009 |o040]o080| o052 0.58
4.10 9.11 1.28 007 |o040]080| o064 0.77
6.80 9.39 1.33 007 |o080]160]| 092 0.58
10.60 10.90 1.43 006 |320]640| 324 n/a*
12.50 195.90 1.83 0.01 n/a | n/a n/a n/a**
Mean 39.90 1.37 006 |1.00]200]| 114 0.59

*Insufficient number of erosion rates to calculate via power law regression.
**No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations
are listed.
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Figure 88. Down-core median grain size for each SF6-C (350 g/L) consolidation core.
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3.4.3 SF9 € CONSOLIDATION CORES (350 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results

The sediment used to construct the SF9-C consolidation cores was collected from the
eastern mudflats, east of the CDF. The material comprised silt and fine sand throughout. In
general, the core descriptions on their respective day of processing were:

Z 1 Day: Very low-density, fluidic surface with low-density aggre gates floating on the
fluid-like surface. Low-density silt and fine sand persisted through the core.

Z 4 Day: Very low-density, fluidic surface comprising a tan-colored, fractured, low-
density aggregate surface. Material remained fluidic throughout

T~ 7 Day: Very low-density, fluidic surface became slightly denser with depth. At the
deepest depths, the sediment became gelatinous, but remained of low-density.

T~ 14 Day: Low-density, fluidic/gelatinous surface. Sediments beca me slightly denser
with depth.

T 28 Day: Low-density silt surface that became denser and soft with depth. Some

larger, sand-sized particles were observed at the deepest depths in the core.

Photographs of the SF9-C cores are presented in Figureefbbidfilrate data for the
cores are plotted in Figure 92. Shear stresses ranging between 0.1 to 1.6 Pa were applied to
these cores. Erosion rates in all cores generally were variable with depth, fluctuating down-
core.

The intra-core erosion rate ratios of the depth intervals evalu ated in each core are shown in
Figure 93. Generally, down-core erosion susceptibility was variable in all cores.

The power law regression fit within each depth interve9fGrdahlidation core
sets is illustrated in Figure 94. Coefficients and regression s tatistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, are pre sented in Table 85 to Table

94.

Consolidation Core Set Summary

The temporal variation in down-core sediment properties and computed parameters is

illustrated in Figure 95 through Figure 97. Figure 95 contains the down-core median grain

sizes measured; Figure 96 contains the down-core wet bulk densiies computed; and Figure
97 represents the down-core linearly interpolated critical shear stresses.

The down-core structure of the median grain size did not indibamuch variability over the
consolidation duration. Median particle sizes remained in the very fine to fine silt range
(7.59 um to12.31 um) with a slight trend towards increasing grain sizes with depth.

The down-core wet bulk density data indicate that the material becomes stiffer with depth
and over time (after 1 day of settlement), which is typical of sediments allowed to
consolidate in this manner. The wet bulk density prefileddyocwrte decreased
from a surface value of 1.21 g/cito a value of 1.09 g/crd at a depth of 27.50 cm. After 28
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days, however, the wet bulk density profile reversed trend inmdeased with depth, from 1.22 g/cm 3 at the surface to 1.39 g/cm 3
ata depth of 18.80 cm.

The linearly interpolated critical shear stresses varied dowmwre and with consolidation duration. There was no easily iderftible

trend observed. The lowest core-average values occurred inthe 1-, 7- and 14- day cores (0.16-0.22 Pa); the highest corgeavera
values occurred in the 4- and 28-day cores (0.30 Pa). It is edént, though, that these results are all relatively similar anskparated

by small critical shear stress values.

Figure 91. Pre-processing photos for the SF9-C (350 g/L) consolidation core set.
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Figure 92. Down-core erosion rates for the SF9-C (350 g/L) consolidation core set.
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Figure 94. Power law best-fit regression solutions for the SF9-C (350 g/L) consolidation core
set (sequential from top to bottom).

Table 85. Power law best-fit variables for specified depth intervals in the SF9-C 1D core.

0.00 3.90 n/a* | n/a | 0.70

1

2 5.20 8.10 0.057274 | 4.35 | 0.93
3 8.80 11.30 0.037324 | 416 | 0.89
4 11.90 16.00 0.048532 | 4.45 | 0.83
5 17.00 27.50 1.235215 | 6.77 | 1.00

*Insufficient r2 value from regression.

Table 86. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 1D.

0.00 9.31 1.21 0.13 0.05 ] 0.10 0.05 n/a*

5.20 11.17 1.21 006 |010]020] o020 0.23
8.80 10.04 1.23 009 [o010]020] o020 0.24
11.90 11.48 1.23 009 [o010]020] o0.20 0.25
17.00 7.59 1.17 012 |o020]040| o021 0.25
27.50 9.70 1.09 0.11 n/a | n/a n/a n/a**
Mean 9.88 1.19 010 |o0.11]022| o017 0.24

*Insufficient r2 value from regression.
**No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations

are listed.
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1 0.00 1.90 0.135304 | 7.31 | 1.00
2 2.60 4.90 0.286827 | 8.89 | 1.00
3 5.80 10.10 0.091539 | 4.69 | 0.92
4 10.20 12.50 0.105947 | 7.04 | 1.00
5 12.70 18.70 0.183462 | 6.89 | 1.00

Table 88. Median grain size, wetb

1k density, fraction LOI ritical shear str

0.00 10.81 1.22 0.07 0.20 | 0.40 0.32 0.37

2.60 12.12 1.23 007 |020]040] 040 0.41
5.80 10.75 1.24 007 |o010]020] o020 0.23
10.20 10.80 1.24 007 |020]040| 032 0.37
12.70 10.59 1.24 007 |o020]040] o026 0.34
18.70 8.77 1.24 0.07 n/a | n/a n/a n/a*
Mean 10.64 1.23 007 |0.18]036| 030 0.34

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 89. Power law best-fit variables for specified depth intervals in the SF9-C 7D core

1.00 0.00 4.50 0.045028 | 2.93 | 0.83

2.00 6.00 9.10 0.035959 | 3.47 | 0.98
3.00 9.40 12.50 0.049134 | 3.65 | 0.98
4.00 13.50 17.30 0.079158 | 4.24 | 1.00
5.00 17.30 20.10 0.102351 | 4.88 | 1.00

Table 90. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 7D.

0.00 11.79 1.24 006 |005]010]| 005 0.12
6.00 10.39 1.25 006 |o010]020] o016 0.18
9.40 11.75 1.26 005 |o010]020] o016 0.18
13.50 10.73 1.25 005 |010]020] o020 0.21
17.30 12.21 1.27 005 |020]040]| o022 0.24
20.10 11.15 1.28 0.06 n/a | n/a n/a n/a*
Mean 11.34 1.26 006 |0.11]022| o016 0.19

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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0.076632 | 442 | 1.00

1 0.00 3.20

2 340 8.40 0.031281 | 1.71 | 1.00
3 8.80 11.60 0.061122 | 4.93 | 1.00
4 12.00 16.00 0.176732 | 5.85 | 1.00
5 16.40 22.50 0.271136 | 5.56 | 1.00

Table 92. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 14D.

1.23 0.08 0.20 | 0.40 0.22 0.22

0.00 11.74

3.40 10.94 1.26 008 |020]040]| o021 0.03
8.80 10.75 1.29 007 |020]040| 023 0.27
12.00 9,98 1.27 008 |020]040| 023 0.28
16.40 10.27 1.28 007 |020]040| o022 0.24
22.50 10.21 1.29 0.07 n/a | n/a n/a n/a*
Mean 10.65 1.27 008 |0.20]040| o022 0.21

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

h intervals in the SF9-C 28D core.

Table 93. Power law best-fit variables for specified dept

0.00 2.50 0.019740 | 597 | 1.00

1

2 2.90 6.00 0.029515 | 3.89 | 1.00
3 6.40 8.90 0.016814 | 3.84 | 1.00
4 9.60 12.50 0.049884 | 6.22 | 1.00
5 13.00 18.80 0.008811 | 4.17 | 0.9S

Table 94. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF9-C 28D.

0.00 10.22 1.22 007 |020]040]| 040 0.41
2.90 10.77 1.30 007 |o020]040| 023 0.23
6.40 11.26 1.30 007 |o020]040 | o024 0.26
9.60 11.31 1.31 007 |020]040| 032 0.37
13.00 11.58 1.32 007 |o020]040]| 032 0.34
18.80 12.31 1.39 0.07 n/a | n/a n/a n/a*
Mean 11.24 1.31 007 |020]040]| 030 0.32

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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Figure 95. Down-core median grain size for each SF9-C (350 g/L) consolidation core.
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Figure 96. Down-core wet bulk density for each SF9-C (350 g/L) consolidation core.
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Figure 97. Down core linearly interpolated critical shear stresses for each SF9-C (350 g/L)

consolidation core.

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc.

157

FOIA_07123_0003595_0168



3.4.4 SF13 -C CONSOLIDATION CORES (350 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results

The sediment used to construct the SF13-C consolidation cores w as collected from the east
side of the navigation channel, at the south end of Newark Bay. Initial attempts to recover
material from the west side of the navigation channel were unsu ccessful, likely attributable
to the lack of fine sediment at that locatidh The coring crew moved to the east side of the
channel where material was successfully recovered. The sediment comprised mostly silt. In
general, the core descriptions on their respective day of processing were:

Z 1 Day: Very low-density, fluidic surface that became slightly denser with depth.
Low-density silt throughout.

Z 4 Day: Very low-density, fluidic surface that became slightly denser with depth.
Low-density silt throughout.

Z 7 Day: Very low-density, fluidic surface that became slightly denser with depth.
Low-density silt throughout.

Z 14 Day: Very low-density, fluidic surface that became slightly denser with depth
(stiffer at depth than previous cores). Low-density silt throughout.

T 28 Day: Low-density, gelatinous surface that became denser with depth. Low-

density silt throughout. Stiffer at depth than previous cores.

Photographs of the SF13-C cores are presented in Figure 98. The erosion rate data for the
cores are plotted in Figure 99. Shear stresses ranging between 0.1 to 1.6 Pa were applied to
these cores. Erosion rates in all cores generally decreased with depth or remained relatively
constant.

The intra-core erosion rate ratios of the depth intervals evalu ated in each core are shown in
Figure 100. Erosion susceptibility varied slightly with depth, but, in general, decreased with
depth down-core.

The power law regression fit within each depth interval for the SF13-C consolidation core
sets is illustrated in Figure 101. Coefficients and regression statistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, are presented in Table 95 to

Table 104.

Consolidation Core Set Summary

The temporal variation in down-core sediment properties and computed parameters is
illustrated in Figure 102 through Figure 104. Figure 102 contains the down-core median
grain sizes measured; Figure 103 contains the down-core wet bul k densities computed; and
Figure 104 represents the down-core linearly interpolated critical shear stresses.

28 The location had been recently blasted and dredged to deepen the navigation channel so itis possible that the
bottom substrate comprised hard rock.
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The down-core structure of the median grain size did not indibamuch variability over the
consolidation duration. Median particle sizes remained in the very fine to fine silt range
(6.61 um to 13.42 pm) with no apparent down-core trend.

The down-core wet bulk density profiles were relatively constan t with depth early on, but
showed increasing trends as consolidation time increased, indicating that the material
becomes stiffer with depth and over time. The down-cooa mahmtiday core was
1.21g/em3to 1.22 g/cimnThe down-core variation in the 28-day core was 132tbg/cm
1.29 g/cms3.

Similar to the SF9-C consolidation core trends,atlh dnteFioBated ldnitécal
shear stresses varied down-core and with consolidation duration. The 1-, 4 and 14- day
cores had the lowest critical shear stress core-averages and the 7- and 28-day cores had the
largest. However, as in the SF9-C cores, the SF13-C critical sh ear stress core averages had a
small shear stress range, between 0.20 Pa and 0.28 Pa.
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Figure 98. Pre-processing photos for the SF13-C (350 g/L) consolidation core set.
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Figure 99. Down-core erosion rates for the SF13-C (350 g/L) consolidation core set.
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Figure 100. Intra-core erosion rate ratios for the SF13-C (350 g/L) consolidation core set.
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Figure 101. Power law best-fit regression solutions for the SF13-C (350 g/L) consolidation
core set (sequential from top to bottom).

Table 95. Power law best-fit variables for specified depth intervals in the
SF13-C 1D re-pour core.

2.10

1 0.00 17.036226 | 7.60 | 1.00
2 2.10 4.40 5.116540 | 6.85 | 1.00
3 4.40 6.70 2.364640 | 594 | 1.00
4 6.90 13.10 0.272278 | 5.04 | 1.00
5 13.80 19.90 0.166848 | 5.78 | 1.00

Table 96. Median grain size, wet bulk density, fraction LOI and critical shear

0.00

9.72

stress for SF13-C 1D re-pour.

1.20 0.08

0.10 | 0.20 0.20 0.20

2.10 10.25 1.21 0.08 0.10 | 0.20 0.20 0.21
4.40 9.39 1.20 0.08 0.10 | 0.20 0.16 0.18
6.90 9.57 1.20 0.08 0.10 | 0.20 0.20 0.21
13.80 8.90 1.22 0.08 0.20 | 0.40 0.23 0.28
19.90 8.73 1.21 0.08 n/a n/a n/a n/a*
Mean 943 1.21 0.08 0.12 | 0.24 0.20 0.22
*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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Table 97. Power law best-fit variables for specified depth intervals in the

0.00

SF13-C 4D re-pour core.

2.50

12.405275

7.40

1.00

1

2 2.80 8.00 0.082505 | 4.13 | 0.98
3 8.10 11.90 0.016553 | 1.93 | 1.00
4 13.10 16.50 0.023146 | 3.43 | 1.00
5 17.60 23.30 0.011246 | 3.73 | 1.00

Table 98. Median grain size, wet bulk density, fraction LOI and critical shear

stress for SF13-C 4D re-pour.

0.00 6.61 1.20 007 |o010]020] o020 0.20
2.80 10.30 1.21 007 |o010]020] o020 0.20
8.10 9.44 1.21 008 |020]040]| o021 0.07
13.10 9.20 1.21 008 |020]040]| 023 0.20
17.60 8.27 1.22 006 |020]040] o026 0.28
23.30 8.48 1.22 0.08 n/a | n/a n/a n/a*
Mean 8.72 1.21 008 |0.16]032| o022 0.19

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are

listed.

d

Table 99. Power law best-fit variables for specified depth intervals in the SF3-C 7D core.

1 0.00 2.10 0.028596 | 3.03 | 0.79

2 2.70 5.30 0.050484 | 4.72 | 1.00

3 5.40 9.90 0.018426 | 4.17 | 0.92

4 10.40 14.70 0.014333 | 4.80 | 0.87

5 15.70 20.00 0.029587 | 1.75 | 1.00
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Table 100. Median grain size, wet bulk density, fraction LOI and critical shear stress for SF3-C 7D.

0.00 10.33 1.21 007 |o005]010]| o010 0.15
2.70 10.49 1.22 007 |o020]040 | 023 0.27
5.40 7.09 1.23 007 |o020]040] o028 0.29
10.40 8.51 1.22 006 |o020]040] o040 0.36
15.70 10.65 1.22 006 |o040]o080]| o041 0.04
20.00 10.77 1.23 0.07 n/a | n/a n/a n/a*
Mean 9.64 1.22 007 |021]042| o028 0.22

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 101. Power law best-fit variables for specified depth intervals in the SF13-C 14D core.

0.00 4.80 0.256419 | 4.80 | 0.97

1

2 5.10 10.20 0.397298 | 4.99 | 0.95
3 10.90 16.10 0.069206 | 1.95 | 1.00
4 17.00 22.40 0.114850 | 2.44 | 1.00
5 22.70 23.40 n/a* | n/a | 050

*Insufficient number of erosion rates to calculate via power law regression.

Table 102. Median grain size, wet bulk density, fraction LOI and critical shear
stress for the SF13-C 14D.

'd
0.00 9.26 1.22 009 |010]020] o020 0.19
5.10 6.55 1.23 008 |o010]020] o020 0.19
10.90 8.42 1.24 009 |020]040| o021 0.04
17.00 9.20 1.25 009 |020]040]| o021 0.06
22.70 8.93 1.30 008 |020]040| o021 n/a*
23.40 6.42 1.30 0.08 n/a | n/a n/a n/a**
Mean 8.13 1.26 008 |0.16]032]| o021 0.12

*Insufficient number of erosion rates to calculate via power law regression.
**No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations
are listed.
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Table 103. Power law best-fit variables for specified depth intervals in the SF13-C 28D core.

1 0.00 3.20 0.063974 1.00
2 3.50 6.90 0.081915 | 5.56 | 1.00
3 7.10 10.20 0.076108 | 5.93 | 1.00
4 10.70 14.00 0.062817 | 6.47 | 1.00
5 14.40 22.00 0.012709 | 4.35 | 0.96

Table 104. Median grain size, wet bulk density, fraction LOI and
critical shear stress for SF13-C 28D.

Wet Bulk .

Sample Density Fraction To Thaear Toower
Depth (cm) e LOI (Pa) (Pa)
0.00 8.92 1.20 0.07 0.20 | 0.40 0.23 0.27
3.50 10.01 1.25 0.07 0.20 | 0.40 0.24 0.30
7.10 13.41 1.26 0.08 0.20 | 0.40 0.26 0.33
10.70 7.67 1.26 0.08 0.20 | 0.40 0.32 0.37
14.40 6.48 1.27 0.07 0.20 | 0.40 0.32 0.33
22.00 7.50 1.29 0.08 n/a | n/a n/a n/a*
Mean 9.00 1.25 0.08 0.20 | 040 0.27 0.32

**No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations

are listed.
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Figure 102. Down-core median grain size for each SF13-C (350 g/L) consolidation core.
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Figure 103. Down-core wet bulk density for each SF13-C (350 g/L) consolidation core.
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Figure 104. Down core linearly interpolated critical shear stresses for each SF13-C (350 g/L)
consolidation core.
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3.4.5 SF8-C CONSOLIDATION CORES

The sediment used to construct the SF8-C consolidation cores was collected from the
navigation channel east of the CDF. The material comprised moky silt with some fine sand.
Three target initial concentrations of slurry were prepared with the SF8-C sediments in
order to investigate the effects of initial slurry concentration on erosion rates:

1) SF8-C(1)-125g/L
2) SF8-C(2)-100g/L
3) SF8-C(3)-350g/L

The results of each are described in the following sections.

3.4.6 SF8C(1) CONSOLIDATION CORES (125 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results

In general, the SF8-C(1) core descriptions on their respective day of processing were:

T~ 1 Day: Very low-density, fluidic sediment that became slightly denser with depth.
The core comprised mostly of fluid-like silt thidal gloened. céidee in
leaked around the piston like water, as did two additional attempts (re-pours),
which required a third re-poured core in order to process successfully.

T 4 Day: Very low-density, fluidic sediment that became slightly denser with depth.

The core comprised mostly of fluid-like silt throughout. The in itial poured core also

leaked around the piston, requiring an additional core (re-pour ) to be prepared in

order to process successfully.

7 Day: Very low-density, fluidic sediment surface that persisted through the core,

becoming slightly denser with depth. Material comprised silt throughout.

T 14 Day: Low-density, gelatinous surface with an increase in density with depth.

T 28 Day: Low-density surface that became denser with depth.

Photographs of the SF8-C(1) cores are presented in Figure 105. The erosion rate data for

the cores are plotted in Figure 106. Shear stresses ranging between 0.1 to 1.6 Pa were
applied to these cores. Erosion rates in all cores generally decreased with depth or
remained relatively constant. Near the bottom of the 14-dayfoerreasons uncertain at
the moment, the erosion rates increased slightly.

The intra-core erosion rate ratios of the depth intervals evalu ated in each core are shown in
Figure 107. Erosion susceptibility was variable with depth for all cores; though the near-
bottom depth intervals in the 7-, 14- and 28-day cored aiddweatrisceptibility to
erosion than the near-surface intervals.

The power law regression fit within each depth interval for th$¥8-C(1) consolidation core
sets is illustrated in Figure 108. Coefficients and regression statistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, asemnged in Table 105 to Table
114.
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Consolidation Core Set Summary
The temporal variation in down-core sediment properties and computed parameters is

illustrated in Figure 109 through Figure 111. Figure 109 contains the down-core median

grain sizes measured; Figure 110 contains the down-core wet bul k densities computed; and
Figure 111 represents the down-core linearly interpolated critical shear stresses.

The down-core structure of the median grain size did not indibamuch variability over the
consolidation duration, aside from larger grain sizes that were measured at the deepest
depth intervals of the 14- and 28-day cores. Median particleed remained in the very fine
to fine silt range (6.61 pm to 12.05 pm), and increased to caersilt for the 14- and 28-day
cores (49.29 pm and 34.71 um) at the deepest depth.

The down-core wet bulk density profiles illustrate a trend of i ncreasing density both with
consolidation duration and depth, punctuated by a large increase in the deepest samples
from the 14- and 28-day cores. Surface bulk densities rangédden 1.11 g/cm3and 1.14
g/cm3 for all cores; and the bulk densities at the deepest depddrhicore ranged from
1.24 g/cm3 to 1.66 g/cm3.

The linearly interpolated critical shear stresses showedralgrerease with depth and
consolidation duration. The core-average linearly interpolated critical shear stresses
increased from 0.14 Pa after 1 day to 0.38 Pa after 28 days.
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Figure 105. Pre-processing photos for the SF8-C(1) (125 g/L) consolidation core set.
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Figure 106. Down-core erosion rates for the SF8-C(1) (125 g/L) consolidation core set.

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc.

173

FOIA_07123_0003595_0184



Core SF8-C(1)_1Day_Repour_125gL Core SF8-C(1)_4Day_Repour_125gL Core SF8-C(1)_7Day_125gL
n .02 | ' i
2625 NG
K H
T E o e— ; T
& s : I o ———
K] K] | ] ;
B oo m— £ ; 4
2 3 2
E = , E
i £ i i
g g % g
2 g | 2
5 | 5 179 I—
& a ; &
T " T e R J et e -
Erosion Rate Ratio Erosion Rate Ratio Erosion Rate Ratio
Core SF8-C(1)_14Day_125gL Core SF8-C(1)_28Day_125gL
— 7 i
2.5 S ——
4.1 |
- B - ;
S o — ! § o —
'g t k- |
{ 4 H
2 H g
Z 11 I ——————— : g m |
g g ;
H £ ]
=3 =3 H
5 ‘S 16, M
1171 2 |
g 5 3
10 10" a:ﬁ’ ) e 107 W i 10’
Erosion Rate Ratio Erosion Rate Ratio

Figure 107. Intra-core erosion rate ratios for the SF8-C(1) (125 g/L) consolidation core set.
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Figure 108. Power law best-fit regression solutions for the SF8-C(1) (125 g/L) consolidation
core set (sequential from top to bottom).

Table 105. Power law best-fit variables for specified depth intervals in the
SF8-C(1) 1D re-pour core.

0.00 2.40 0.389949 | 3.90 | 0.89

1

2 2.60 3.70 0.126274 | 3.42 | 0.86
3 3.70 6.80 5.054991 | 6.16 | 1.00
4 6.80 8.80 0.508303 | 4.98 | 1.00
5 9.20 13.30 0.055544 | 3.77 | 0.92

Table 106. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(1) 1D re-pour.

0.00 8.93 1.11 0.09 0.05 ] 0.10 0.10 0.12

2.60 6.73 1.15 009 |o0o05]010] o010 0.12
3.70 7.66 1.15 008 |010]o020] o014 0.17
6.80 10.46 1.16 008 |o010]020] o016 0.18
9.20 8.51 1.19 008 |o010]020] o020 0.19
13.30 11.09 1.30 0.06 n/a | n/a n/a n/a*
Mean 8.90 1.18 008 |0.08|016| o014 0.16
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*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 107. Power law best-fit variables for specified depth intervals in the

1 0.00 2.50 0.058155 | 3.16 | 0.75
2 2.80 5.00 2.936698 | 6,51 | 1.00
3 5.50 9.50 0.024658 | 1.97 | 1.00
4 10.00 12.90 0.480874 | 3.74 | 1.00
5 13.10 15.70 0.018349 | 3.37 | 1.00

Table 108. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(1) 4D re-pour.

0.00 8.61 1.11 0.10 0.05 ] 0.10 0.10 0.13

2.80 9.30 1.18 009 |o010]020] o0.20 0.21
5.50 8.74 1.19 008 |020]040| o021 0.06
10.00 9.82 1.20 009 |o010]o020] o011 0.10
13.10 8.02 1.21 009 |020]040| 023 0.21
15.70 7.66 1.24 0.08 n/a | n/a n/a n/a*
Mean 8.69 1.19 009 |0.13]o026| 017 0.14

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 109. Power law best-fit variables for specified depth intervals in the SF8-C(1) 7D core.

1 0.00 2.50 0.096394 | 3.26 | 0.92
2 2.60 6.00 0.078144 | 3.58 | 0.93
3 6.50 12.80 0.037211 | 2.68 | 1.00
4 12.90 16.60 0.021445 | 3.98 | 0.90
5 17.90 21.80 0.016606 | 4.40 | 0.90
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Table 110. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(1) 7D.

7.08

1.14

0.05

0.00 0.09 010 | 0.10 0.12
2.60 8.17 117 008 |o010 o020 o0.16 0.16
6.50 8.68 117 008 |020[040] o021 0.11
12.90 7.90 1.21 008 |020]040]| 026 0.26
17.90 9.86 1.24 007 |020]040] 030 0.31
21.80 12.05 1.32 0.07 n/a | n/a n/a n/a*
Mean 8.95 1.21 008 |015]030]| 0.21 0.19

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are

listed.

Table 111. Power law best-fit variables for specifi

d depth intervals in the SF8-C(1) 14D

1 0.00 3.60 0.119782 | 4.46 | 1.00
2 4.10 6.30 0.042963 | 5.30 | 1.00
3 6.70 11.00 0.007628 | 3.05 | 1.00
4 11.50 16.50 0.010303 | 3.26 | 1.00
5 17.00 23.00 0.020371 | 3.92 | 0.90

Table 112. Median grain size, wet bulk density, fraction LOI and critical shear

stress for SF8-C(1) 14D.

0.00 6.61 1.13 009 |o010]020] o020 0.20
4.10 7.93 1.21 008 |o020]040] o026 0.32
6.70 8.16 1.23 008 |020]040] o024 0.24
11.50 8.32 1.25 008 |020]040| o024 0.24
17.00 10.69 1.30 009 |o020]040] o026 0.26
23.00 49.29 1.66 0.03 n/a | n/a n/a n/a*
Mean 15.17 1.30 008 |0.18]036| 024 0.25

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are

listed.

Table 113. Power law best-fit variables for specified depth intervals in the SF8-C(1) 28D core.
" d

0.00

2.30

n/a*

1
2 2.50 5.80 0.060435 | 5.68 | 1.00
3 6.10 11.00 0.006705 | 4.73 | 1.00
4 11.00 15.20 0.020134 | 1.21 | 1.00
5 16.10 21.00 0.012382 | 2.25 | 1.00
*Insufficient number of erosion rates to calculate via power law regression.
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Table 114. Median grain size, wet bulk density, fraction LOI and critical shear

stress for core SF8-C(1) 28D.

0.00 6.91 1.13 009 |040]080]| o041 n/a*
2.50 7.89 1.20 009 |020]040] o026 0.32
6.10 7.51 1.23 009 |[020]040] 040 0.41
11.00 8.64 1.26 008 |o040]o080 ]| o041 0.01
16.10 8.32 1.28 008 |o040]o080]| o041 0.12
21.00 34.71 1.59 0.04 n/a | n/a n/a n/a**
Mean 12.33 1.28 008 |032]064]| 038 0.22

*Insufficient number of erosion rates to calculate via power law regression.

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are

listed.
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Figure 109. Down-core median grain size for each SF8-C(1) (125 g/L) consolidation core.
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3.4.7 SF8C (2) CONSOLIDATION CORE (100 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results
In general, the SF8-C(2) core descriptions on their respective day of processing were:

Z 1 Day: Very low-density, fluidic surface that persisted throughout the core.

T 4 Day: Very low-density, fluidic surface sediment that became s lightly denser with
depth.

T~ 7 Day: Very low-density, fluidic surface that became slightly denser with depth.

Z 14 Day: Low-density, gelatinous silt surface that became softer and stiffer with
depth.

T~ 28 Day: Low-density, gelatinous silt surface that became softer and stiffer with

depth.

Photographs of the SF8-C(2) cores are presented in Figure 112. The erosion rate data for

the cores are plotted in Figure 113. Shear stresses ranging between 0.1 to 3.2 Pa were
applied to these cores. Erosion rates in all cores generally decreased with depth. An
increase in erosion rate was measured in the final depth intemnl in the 14-day core, but the
reason is uncertain.

The intra-core erosion rate ratios of the depth intervals evalu ated in each core are shown in
Figure 114. Down-core erosion susceptibility was variable fort he 1- and 4-day cores. For
the 7-, 14- and 28-day cores, the erosion susceptibility generally decreased with depth.

The power law regression fit within each depth interval for th$¥8-C(2) consolidation core
sets is illustrated in Figure 115. Coefficients and regression statistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, asemnged in Table 115 to Table
124.

Consolidation Core Set Summary

The temporal variation in down-core sediment properties and computed parameters is
illustrated in Figure 116 through Figure 118. Figure 116 contains the down-core median
grain sizes measured; Figure 117 contains the down-core wet bul k densities computed; and
Figure 118 represents the down-core linearly interpolated critical shear stresses.

The down-core structure of the median grain size did not indibamuch variability over the
consolidation duration aside from larger increases at the deepe st depth intervals of the 14-
and 28-day cores. Median particle sizes remained in the veryie to fine silt range (6.76 pm
to 14.98 um), and increased to medium to coarse silt {43.7 12410 pm) for the 14- and
28-day cores at the deepest depth.

The down-core wet bulk density profiles illustrated a trend dhcreasing density both with
consolidation duration and depth. Down-core bulk densities increased with depth,
punctuated by a large increase in the final samples of the 14- and 28-day cores. Surface
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Bulk density for all cores ranged between 13G8dsY.¢g/cm 3; and the bulk densities at the deepest depths of the cores
ranged from 1.16 g/cm3 to 1.59 g/cm3.

Though there was some down-core and temporal variation in theihearly interpolated critical shear stresses, the general trend was
increasing with depth and time. The core-average linearly inter polated critical shear stresses increased from 0.04 Pa after 1 day to
0.42 Pa after 28 days.

Figure 112. Pre-processing photos for the SF8-C(2) (100 g/L) consolidation core set.
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Figure 114. Intra-core erosion rate ratios for the SF8-C(2) (100 g/L) consolidation core set.
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Figure 115. Power law best-fit regression solutions for the SF8-C(2) (100 g/L) consolidation
core set (sequential from top to bottom).

Table 115. Power law best-fit variables for specified depth intervals in the SF8-C(2) 1D core.

0.00 4.00 n/a* | n/a |0.39

1

2 4.20 8.30 0.378409 | 2.95 | 0.75
3 8.50 11.60 0.146381 | 2.57 | 0.80
4 12.00 15.30 0.209314 | 3.38 | 0.81
5 15.80 17.90 0.069551 | 2.99 | 0.98

*Insufficient number of erosion rates to calculate via power law regression.

Table 116. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(2) 1D.

0.00 6.82 1.08 009 |005]010]| o001 n/a*
4.20 7.10 1.09 008 |005]010] 002 0.06
8.50 7.74 1.11 007 |005]010]| 002 0.06
12.00 6.99 1.12 007 |o005]010]| o005 0.10
15.80 7.77 1.14 007 |o005]010] o010 0.11
17.90 9.84 1.16 0.07 n/a | n/a n/a n/a*
Mean 7.71 1.12 0.07 |0.05]010]| o0.04 0.08

*Insufficient number of erosion rates to calculate via power law regression.
**No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations
are listed.
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0.00 2.80 0.039028 | 2.94 | 0.78

1

2 340 5.50 0.009245 | 3.25 | 0.86
3 6.40 9.00 0.062694 | 6.47 | 1.00
4 9.60 13.40 0.337548 | 8.31 | 1.00
5 13.40 18.30 0.009739 | 3.85 | 0.89

Table 118. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(2) 4D.

0.00 7.12 1.11 0.11 0.05 ] 0.10 0.10 0.13

3.40 7.47 1.16 009 [o010]020] o020 0.25
6.40 7.72 1.17 009 |[020]040]| 032 0.37
9.60 8.98 1.19 008 |020]040]| 032 0.38
13.40 8.63 1.22 008 |020]040]| 032 0.30
18.30 8.98 1.29 0.08 n/a | n/a n/a n/a*
Mean 8.15 1.19 009 |0.15]030]| o025 0.29

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 119. Power law best-fit variables for specified depth intervals in the SF8-C(2) 7D core.

0.00 3.10 0.027179 | 2.56 | 0.87

1

2 3.20 6.80 0.062037 | 3.62 | 1.00
3 740 12.20 0.019194 | 4.03 | 0.95
4 13.30 16.00 0.016855 | 3.88 | 0.95
5 16.20 18.10 0.003099 | 4.03 | 1.00
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Table 120. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(2) 7D.

0.00 8.21 1.14 009 |005]010]| 005 0.11
3.20 8.06 1.18 009 |o010]020] o016 0.17
7.40 9.36 1.19 008 |o020]040] o026 0.27
13.30 8.87 1.23 008 |020]040] o026 0.27
16.20 9.72 1.28 009 |o020]040] o040 0.43
18.10 14.98 1.37 0.08 n/a | n/a n/a n/a*
Mean 9.87 1.23 008 |0.15]030| o023 0.25

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 121. Power law best-fit variables for specified depth intervals in the SF8-C(2) 14D core.

0.00 4.10 0.056535 | 3.27 | 1.00

1

2 4.50 6.80 0.123594 | 7.21 | 1.00
3 740 10.40 0.001918 | 2.62 | 1.00
4 10.80 13.30 0.001737 | 3.29 | 1.00
5 13.40 16.50 0.001540 | 6.86 | 1.00

Table 122. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(2) 14D.

0.00 7.20 1.14 0.08 0.20 | 0.40 0.21 0.14

4.50 7.93 1.23 008 |o020]040]| 032 0.37
7.40 8.32 1.26 008 |020]040| 032 0.32
10.80 8.53 1.30 008 |040]080]| 045 0.42
13.40 9.30 1.34 007 |040]080| o052 0.67
16.50 43.71 1.59 0.04 n/a | n/a n/a n/a*
Mean 14.16 1.31 007 |028|056| 036 0.39

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 123. Power law best-fit variables for specified depth intervals in the SF8-C(2) 28D core.

1 0.00 2.10 0.068166 | 7.32 | 1.00
2 2.50 6.90 0.006992 | 4.73 | 1.00
3 6.90 11.90 0.008419 | 3.31 | 0.88
4 12.30 14.70 0.001768 | 5.66 | 1.00
5 14.70 17.60 0.000471 | 2.54 | 0.95
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Table 124. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(2) 28D.

0.00

6.76

1.13 009 |020]040]| o040 0.41
2.50 7.28 1.21 0.08 |020]040| 040 0.41
6.90 8.22 1.25 008 |o020]040] o028 0.26
12.30 7.87 1.27 008 |o040]o080]| o048 0.60
14.70 9.37 1.33 007 |o040]080| o052 0.54
17.60 24.99 1.54 0.05 n/a | n/a n/a n/a*
Mean 10.75 1.29 008 |028|056| 042 0.44

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are

listed.
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Figure 116. Down-core median grain size for each SF8-C(2) (100 g/L) consolidation core.
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Figure 117. Down-core wet bulk density for each SF8-C(2) (100 g/L) consolidation core.
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Figure 118. Down core linearly interpolated critical shear stresses for each SF8-C(2) (100 g/L)

consolidation core.
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3.4.8 SF8-C (3) CONSOLIDATION CORE (350 G/L TARGET CONCENTRATION)

Individual Consolidation Core Results
In general, the SF8-C(3) core descriptions on their respective day of processing were:

Z 1 Day: Very low-density, fluidic surface that persisted throughout the core.

T 4 Day: Very low-density, fluidic surface sediment that became s lightly denser with
depth.

T~ 7 Day: Very low-density (higher density than previous cores), fluidic surface that
became slightly denser with depth.

T~ 14 Day: Low-density, gelatinous silt surface that became denser with depth.

T~ 28 Day: Low-density, gelatinous silt surface that became denser with depth.

Photographs of the SF8-C(3) cores are presented in Figure 119. The erosion rate data for

the cores are plotted in Figure 120. Shear stresses ranging between 0.1 to 3.2 Pa were
applied to these cores. Erosion rates in all cores generally de creased or remained relatively
constant with depth.

The intra-core erosion rate ratios of the depth intervals evaluated in each core are shown in
Figure 121. Down-core erosion susceptibility decreased as depth increased, becoming more
depth-uniform as consolidation duration increased.

The power law regression fit within each depth interval for the SF8-C(3) consolidation core
sets is illustrated in Figure 122. Coefficients and regression statistics from the power law fit
analysis, the measured median grain sizes, the computed wet bulk densities and the critical
shear stresses for each depth interval, from each core, are presented in Table 125 to Table
134.

Consolidation Core Set Summary

The temporal variation in down-core sediment properties and computed parameters is
illustrated in Figure 123 through Figure 125. Figure 123 contains the down-core median
grain sizes measured; Figure 124 contains the down-core wet bul k densities computed; and
Figure 125 represents the down-core linearly interpolated critical shear stresses.

The down-core structure of the median grain size did not indibamuch variability over the
consolidation duration. The median grain sizes in the cores rem ained in the very fine to fine
silt range, ranging between 8.71 pm and 14.92 um.

The down-core wet bulk density profiles illustrated a trend of increasing density both with
increased consolidation duration and depth. Surface bulk densities ranged between 1.19
g/cm3and 1.23 g/cms3; and the bulk densities at the deepest depths in the cores ranged from
1.22 g/cm3 to 1.37 g/cm3.
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The linearly interpolated critical shear stresses showed a defi nitive increasing trend with depth and consolidation @heation.
core-average linearly interpolated critical shear stresses increased from 0.14 Pa after 1 day to 0.37 Pa after 28 days.

Figure 119. Pre-processing photos for the SF8-C(3) (350 g/L) consolidation core set.
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Figure 120. Down-core erosion rates for the SF8-C(3) (350 g/L) consolidation core set.
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Figure 121. Intra-core erosion rate ratios for the SF8-C(3) (350 g/L) consolidation core set.
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Figure 122. Power law best-fit regression solutions for the SF8-C(3) (350 g/L) consolidation
core set (sequential from top to bottom).

Table 125. Power law best-fit variables for specified depth intervals in the
SF8-C(3) 1D re-pour core.

1 0.00 3.30 22.730351 | 7.35 | 1.00

2 3.30 6.30 3.593370 | 5.77 | 1.00

3 6.60 10.90 0.085561 | 3.26 | 0.95

4 12.40 17.10 0.082789 | 3.80 | 1.00

5 18.20 23.30 0.075306 | 3.71 | 0.99
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Table 126. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(3) 1D re-pour.

0.00 14.92 1.19 008 |o010]020]| o016 0.19
3.30 8.76 1.20 008 |010]020]| 013 0.16
6.60 10.53 1.16 010 |o010]o020] o013 0.13
12.40 11.47 1.22 008 |010]020] o015 0.17
18.20 10.84 1.22 008 |o010]o020] o015 0.17
23.30 11.50 1.22 0.08 n/a | n/a n/a n/a*
Mean 11.34 1.20 008 |0.10]020| o014 0.16

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

hinterv

als in the SF8-C(3) 4D core.
" , -

Table 127. Power law best-fit variables for specified dept

1.00 0.00 5.20 0.441153 | 4.70 | 0.97

2.00 6.50 11.70 0.378961 | 4.64 | 0.98
3.00 12.90 18.70 0.255971 | 4.68 | 0.94
4.00 19.60 24.00 0.069315 | 2.21 | 1.00
5.00 24.90 28.40 0.034033 | 1.09 | 1.00

Table 128. Median grain size, wet bulk density, fraction LOI and critical shear
tress for SF8-C(3) 4D

0.00 11.24 1.22 0.07 0.10 | 0.20 0.16 0.17

6.50 14.44 1.22 007 |o010]020] o016 0.17
12.90 11.13 1.23 007 |o010]020] o020 0.19
19.60 12.75 1.23 007 |020]040| o021 0.05
24.90 11.22 1.24 006 |020]040| o021 0.00
28.40 13.06 1.26 0.07 n/a | n/a n/a n/a*
Mean 12.31 1.23 007 |0.14]028| o019 0.12

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 129. Power law best-fit variables for specified depth intervals in the SF8-C({3) 7D core.

1.00 0.00 4.40 0.059249 | 3.76 | 0.90
2.00 4.50 8.45 0.040060 | 3.55 | 0.91
3.00 9.20 12.90 0.016789 | 2.32 | 1.00
4.00 13.10 17.30 0.006000 | 3.12 | 1.00
5.00 19.30 24.90 0.006297 | 3.84 | 0.99
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Table 130. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(3) 7D.

0.00 13.46 1.22 0.08 0.10 | 0.20 0.20 0.18

4.50 10.40 1.24 008 [o010]020] o020 0.19
9.20 14.56 1.25 010 [o020]o040| o021 0.11
13.10 11.76 1.25 008 [020]040] o026 0.27
19.30 12.62 1.26 008 [o020]040] 030 0.34
24.90 12.06 1.28 0.07 n/a | n/a n/a n/a*
Mean 12.48 1.25 008 |0.16|032] 023 0.22

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 131. Power law best-fit variables for specified depth intervals in the SF8-C(3) 14D core.

1.00 0.00 3.50 0.038521 | 3.64 | 0.96

2.00 4.20 8.80 0.007352 | 291 | 0.94
3.00 9.70 14.20 0.005219 | 3.23 | 0.88
4.00 14.40 18.50 0.004883 | 3.09 | 0.84
5.00 19.20 23.60 0.005511 | 3.92 | 0.87

Table 132. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(3) 14D.

0.00 11.10 1.23 0.06 0.10 | 0.20 0.20 0.19

4.20 9.44 1.27 006 |o010]o020] 0.20 0.23
9.70 10.42 1.28 006 |020]o040] 032 0.29
14.40 8.71 1.29 006 |020]o040]| 032 0.28
19.20 10.93 1.30 006 |020]o040| 040 0.36
23.60 12.77 1.34 0.06 n/a | n/a n/a n/a*
Mean 10.56 1.29 006 |016]032]| 029 0.27

*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.

Table 133. Power law best-fit variables for specified depth intervals in the SF8-C(3) 28D core.

1 0.00 4.30 0.006606 | 4.23 | 0.92
2 4.90 9.50 0.006755 | 3.49 | 0.89
3 10.00 14.70 0.006115 | 3.64 | 0.97
4 15.50 19.70 0.008300 | 2.27 | 1.00
5 20.10 26.00 0.003872 | 2.45 | 0.99
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Table 134. Median grain size, wet bulk density, fraction LOI and critical shear
stress for SF8-C(3) 28D.

9.14

1.23

0.40

0.00 0.07 0.20 | 0.40 0.37
4.90 11.95 1.28 0.07 0.20 | 0.40 0.32 0.30
10.00 10.51 1.30 0.07 0.20 | 0.40 0.30 0.32
15.50 11.16 1.30 0.06 0.40 | 0.80 0.41 0.14
20.10 12.62 1.34 0.07 0.40 | 0.80 0.42 0.23
26.00 11.59 1.37 0.07 n/a n/a n/a n/a*
Mean 11.16 1.30 0.07 0.28 | 0.56 0.37 0.27
*No erosion rate measurements made at this sample depth; therefore, no critical shear stress determinations are
listed.
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Figure 123. Down-core median grain size for each SF8-C(3) (350 g/L) consolidation core.
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Figure 124. Down-core wet bulk density for each SF8-C(3) (350 g/L) consolidation core.
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Figure 125. Down core linearly interpolated critical shear stresses for each SF8-C(3) (350 g/L)
consolidation core.
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SECTION 4 - SUMMARY

4.1 PROJECT SUMMARY

Sea Engineering, Inc. (SEI) presented results from a two-phased SEDFlume analysis: 1) on

intact field cores and 2) sediment cores that had been reconsarted from surface sediment
obtained from the NBSA. The Phase [ Field Effort began October 16, 2012 and was
completed November 4, 2012. Twenty-nine field cores were extracted, transported to a
proximate facility, and subsequently processed. Processing at a local site prevented
potential disturbances to the core structure and sediment stability from long-distance
transport.

Bulk surface sediment that was collected during the field effor twas shipped to SEI's Santa
Cruz, CA, laboratory for the Phase Il Laboratory Effort. The laboratory effort began
November 11, 2012 and was completed March 15, 2013. Sediment from each NBSA
recovery location was slurried to the desired concentration bef ore pouring into five empty
core barrels. Each core in a consolidation set was allowed to consolidate for a pre-
determined amount of time: 1-day, 4-days, 7-days, 14-days and 2 8-days. Sediment from 5
locations (SF3-C, SF6-C, SF8-C, SF9-C and SF13-C} was slurried to a target initial
concentration of 350 g/L. Two additional consolidation core sets comprising concentrations
of 100 g/L and 125 g/L. were slurried with the SF8-C sediment to create a total of 35
consolidation cores analyzed (7 sets of 5 cores).

Both the field cores and laboratory cores were erode érésiod eabéasnas a
function of shear stress and depth into core. In additvere subrsampled during
analysis to determine moisture content, loss on ignition fraction and particle size
distributions at specific depths within the core. Criticalrdteesses were determined for
five depth intervals (unless otherwise stated) in each core.

For reference, all ancillary notes and data from this effort ar e included as appendices to this
document:

T~ Appendix A - Field Core Sampling Sheets

” Appendix B - Field Safety Toolbox Meetings

~  Appendix C - Field Core Raw Datasheets

T~ Appendix D - Field Core Formatted Datasheets

~  Appendix E - Field Core Raw LOI Measurements

T~ Appendix F - Field Core PSD Reports

T~ Appendix G - Atterberg Limit Data

~  Appendix H - Atterberg Limit PSD Reports

T~ Appendix I - Laboratory Consolidation Core Slurry Raw Measurements
~  Appendix ] - Laboratory Consolidation Core Raw Datasheets

T~ Appendix K - Laboratory Consolidation Core Formatted Datasheets

Z  Appendix L - Laboratory Consolidation Core Raw LOI Measurements

T~ Appendix M - Laboratory Consolidation Core PSD Reports

~  Appendix N - Laboratory Sediment Settling Raw Measurements

T~ Appendix O - Laboratory Sediment Settling Formatted Measurements
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4.1.1 NBSA FIELD AND CONSOLIDATION EROSION TRENDS

In order to visualize the spatial erosion susceptibility of the cores, inter-core erosion rates
were computed and plotted. Figure 126 shows the inter-core erosion rates of each field core
computed with the core uveraged erosion rate and site wide uveraged erosion rate. This plot
provides a qualitative overview of the relative core erosion rtes compared to all others and
can offer some insight into the susceptibility of sedimeatdé¢deased on core location.
Based on this figure, the field cores most susceptible to erosi on {compared to all the cores
collected from the NBSA) were collected from the navigation cha nnel locations: Stations 3,

6, 8 and 13. Further, cores from mudflat stations 4 and 10 were also more susceptible to
erosion than other mudflat stations. The remaining core ke #adie less susceptible to
erosion, had slower measured erosion rates and larger computed critical shear stresses.

Figure 127 shows the inter-core erosion rates of each field core computed with the interval-

averaged erosion rates sitedwideaveraged erosion rate. This figure indicates similar
erosion susceptibility trends for each core and station locatio n; however it also indicates

which depth interval of a core is more or less susceptible to e rosion. Most ocbvious from this

figure is that the first depth interval is often th&bla sdthins cere, which

makes intuitive sense as that comprises the least consolidated sediment.

Similar inter-core erosion rate ratio plots for the laboratory consolidation cores are
illustratediignfe 128 and Figure 129. Though thesatdhivedtflor a direct
correlation to NBSA in-situ spatial trends (because they were reconstructed in a
laboratory), they can potentially be useful for qualitative analysis and comparison of the
sediment characteristics collected from each site. From Figure 128 it is evident that
sediments from SF3-C and SF6-C are least susceptible to ;¢hastha sediments from

SF8-C become less susceptible to erosion as consolidation time increases {erosion rate ratio
decreases over time); and that sediments from SF9-C and SF13-C do not exhibit evidence of
temporal variation in erosion susceptibility and susceptibility over the 28 day period.
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Figure 126. Inter-core erosion rate ratios. Depth-averaged field core erosion rates compared to the site-wide average erosion rate.
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Figure 127. Inter-core erosion rate ratios, by core interval.Field core interval-average erosion rates compared to the
site-wide average erosion rate.

SEDFlume Data Report - FINAL
Newark Bay, New Jersey

Sea Engineering, Inc. 207

FOIA_07123_0003595_0218



Sitewide Erosion Rate Ratio (Core-Avg : Site-wide Avg)

T

IR Y

B 1 o

©

peet

oney E.mom oIS O

107

Core ID

Figure 128. Inter-core erosion rate ratios. Depth-averaged laboratory core erosion rates compared to the consolidation core-wide

average erosion rate.
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Figure 129. Inter-core erosion rate ratios, by core interval. Laboratory core interval-average erosion rates compared

to the consolidation core-wide average erosion rate.
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SECTION 6 - APPENDICES

APPENDIX A - FIELD CORE SAMPLING SHEETS

APPENDIX B - FIELD SAFETY TOOLBOX MEETINGS

APPENDIX C - FIELD CORE RAW DATASHEETS

APPENDIX D - FIELD CORE FORMATTED DATASHEETS

APPENDIX E — FIELD CORE RAw LOI MEASUREMENTS

APPENDIX F — FIELD CORE PSD REPORTS

APPENDIX G - ATTERBERG LIMIT DATA

APPENDIX H - ATTERBERG LIMIT PSD REPORTS

APPENDIX I - LABORATORY CONSOLIDATION CORE SLURRY RAW MEASUREMENTS
APPENDIX | - LABORATORY CONSOLIDATION CORE RAW DATASHEETS
APPENDIX K — LABORATORY CONSOLIDATION CORE FORMATTED DATASHEETS
APPENDIX L — LABORATORY CONSOLIDATION CORE RAW LOI MEASUREMENTS
APPENDIX M — LABORATORY CONSOLIDATION CORE PSD REPORTS

APPENDIX N - LABORATORY SEDIMENT SETTLING RAW MEASUREMENTS

APPENDIX O — LABORATORY SEDIMENT SETTLING FORMATTED MEASUREMENTS
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